T. most amateur radio operators, foreign short-wave broad- 
cast stations are a pain and a nuisance, especially at the high 
end of 40 meters. However, it was not too many years ago that 
“copying” a new foreign BC station was one of life’s greatest 
thrills; so much so, in fact, that it created a market and this 
market brought about the development of a receiver that was a 
state-of-the-art jump over previous sets. Many of the refine- 
ments of this receiver soon found their way into new and 
| improved amateur gear, contributing to the build-up of the 
: pamaten: radio industry of the 1930s. They led to such famous 
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The 1930’s were probably the most influential years for 
the evolution of modern amateur receiving techniques. 
K4KJ describes an amateur receiver of that era which 

helped to blaze a trail to today’s advanced craft. 


The SW-5 


A Pioneer Amateur Receiver 


BY JOHN J. NAGLE*, K4KJ 


models as the HRO, Super-Pro, and the Hallicrafters Super 
Skyrider series. 

In the course of the early development of the all-band short- 
wave receiver, many technical problems had to be overcome | 

. problems that seem simple and trivial from today’s ,per- 
spective, but that were major obstacles to the advancement of 
receiver technology in the 1920s and 1930s. 

One of the first commercially available receivers to solve 
these problems was developed by the National Company, 
then located in Malden, Massachusetts; it was known as the 
SW-5. A photograph of this receiver with its external power 
supply is shown in fig. 1. 


When you see 
a storm coming, 


Pa ren 1ember 
Wht / this... 


Lightning kills more 
people than tornadoes, 
hurricanes or floods — 

and you're a perfect 
lightning rod out there. 
Get off the course. Live 
to play another day. 


4 


A public service message from 
The National Weather Service, 
National Oceanic and 
Atmospheric Administration, 
U.S. Department of Commerce. 
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‘ophone such as the Shure EM-25A may also be used but you 
willhave to build in the transistorized pre- -amplifier yourself. 
This transmitter, and the associated receiver as previously 
mentioned, has been used quite successfully (meaning with 
F considerable pleasure) on the local duplex operation where 
the a.m. setis on 145.350 and a separate low power f.m. set is 
on 146.94. Duplexing is easy (look Ma—no cavities!) be- 
§ cause of the wide frequency separation, the difference in 
, antenna polarization (a.m. horizontal—f.m. vertical) and a 
reasonable amount of separation of the two antennas. 
Perhaps the operation can be more correctly termed “semi- 


4Coward, W.N. “New Regulations (1938)”, 
1974, p.34. 


73, February, 


GREGORY ELECTRONICS 


_The FM Used _ 
Equipment People. 


New Low Price! 


2 Meter Portable 
G.E. MASTR PR 36 
132-150 MHz - 5 Watts 
ALL SOLID STATE 
with Ni-Cad Battery 


220 $4 88. 


Vehicular Charger 4EP63A (sold only with unit) $25. 
A.C. Charger (subject to availability) 
Speaker/Mike Type EM36 in ee 5: 


ee ELECTRONICS CORP. 


249 Route 46, Saddle Brook, New Jersey 07662 
(201) 489-9000 — 


Please send all reader inquiries directly. 


duplex” because press-to-talk is used, especially when three 
or more stations are involved. This allows you to interrupt the 
other fellow, by transmitting the opposite mode, if he is 
making a long “old buzzard” transmission. Old timers will 
readily recognize the similarity to the old 5-meter duplex 
operation back around 1935 to 1938.4 

Finally, don’t let anybody kid you that parts are not around 
to allow you to build something like this 2-meter a.m. transmit- 
ter. You know, collecting the parts (scavenger hunting) is half 
the fun! 


Personal thanks go to those who provided critical parts for 
this rig: the late WB2KGS, K2IEG, K2HTX, W2JND and 
W2SOB. ical 


R.F. sub-chassis up-ended to show coils and wiring. 
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Cohoon Amateur Supply 


TO SERVE YOU BETTER 3 LOCA TIONS 
Cohoon Amateur Supply 
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Hwy. 475 Trenton, Kentucky 42286 


502-886-4534 
— Cohoon Amateur Supply 
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IN ADDITION TO THOROUGH LABORATORY 
THIS SET HAS ALSO BEEN CHECKED ON A 
RECEPTION FROM THE FOLLOWING 
STATIONS: — 


STATION 


LOCATION 


Smenn atom wets pens iaeae 


DATE 


Seer cos bere’ 


Laboratory Engineer es ee 


JACKSON RESEARCH LABORATORIE 
MALDEN, MASSACHUSETTS, U. s. A. . 


Fig. 2—The Jackson Labs label. 


To the best of my knowledge, the SW-5 was announced in 
June 1930. An article in the June 1930 issue of Radio News, 
written by James Millen and Robert S. Kruse,’ describes the 
set, its technical problems, and how they were solved. Much of 
the information in the present discussion was taken from the 
Milien-Kruse article. 

James Millen needs no introduction to most amateurs; until 
recently he manufactured a large number of components and 
equipment for the amateur market. In the 1920s and 30s, he 
was General Manager and Chief Engineer of the National 
Company and so guided the development of quite a few 
amateur products. Robert S. Kruse is not as well-known. He 
| was a technical editor of QST from January 1923 to June 1928 
and later became one of the first consulting radio engineers. 
* But we're getting away from our story. Chronologically, the 
, SW-5 came after the SW-4 but before the SW-3. The letters 
, “SW” stand, of course, for “short-wave,” while the number 
k following gives the number of tubes in the receiver and has 

nothing to do with the numerical order in which the receiver 
was developed. Hence, the SW-5 used five tubes: an rf. 
amplifier, a regenerative detector, an audio voltage amplifier, 
and, since one of the objectives of the set was comfortable 
loud speaker operation, a push-pull audio power amplifier 
output stage for a total of five tubes. 

The SW-4, which had been developed earlier by RCA and 
manufactured by both National and Westinghouse, had four 
a and used only a single-ended audio output stage. The 

V-3, developed a year or so after the SW-5 by National, was 
jintended for headphone operation only; therefore the audio 

{power amplifier was dispensed with, and only three tubes 
were used. 

Many early National receivers including the SW-5 were 


Fig. 3—This picture of an SW-4 was taken from the National 
Company's 50th Anniversary photo album. Note the difference 
in the tuning dial between it and the SW-5 in fig. 1. 
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Fig. 4—A front view of the Wholesale Radio version of the SW- 
5. Note the similarity to the SW4 of fig. 3. (Photo by Fred Linn, 
W9NZF) 


actually assembled by a “Jackson Laboratories” and carry a 
paper label to that effect. If your National receiver has a 
Jackson Labs Label, it verifies the antiquity of that set. These 
labels were attached to the inside of the top cover; a photo- 
graph of one is shown in fig. 2. The label says the receiver was 
assembled on 7/23/30 and tested by Calvin Foss by actually 
receiving, PCT and and PCQ from Holland. 

Jackson Labs was so named because it was located on 
Jackson Street just around the corner from the old National 
Company plant in Malden. The purpose of Jackson Labs was 
to assemble receiver kits made by National which used RCA 
controlled patents. 

It is my understanding that, when a company obtained an 
RCA patent license, they had to pay a percentage of their total 
gross sales as royalties, whether all of their products used the 
patents or not. National, therefore, manufactured their pro- 
ducts using RCA patents in kit form, which was exempt from 
royalties, and “sold” the kits to Jackson Labs who assembled 
and “resold” them. Jackson Labs paid the patent royalties 
and, as their output consisted exclusively of products using 
RCA patents, their royalty efficiency was 100 percent; they 
paid only on radio-type products. Old-fashioned New England 
Yankee shrewdness! As RCA's patent base expanded and, 
National's products became more sophisticated, National 
eventually took out an RCA patent license in their own name 
and sold their products directly. 

As seen from fig. 1, the SW-5 is very similar in appearance to 
the earlier SW-4. A photograph of an SW-4, taken from 
National's 50th anniversary photo album, is reproduced in fig. 
3. The only difference in appearance is the tuning dial 
mechanism. On the -4 the dial turns parallel to the front panel 
while with the -5 a drum rotates in a plane perpendicular to the 
front panel. The shape of the tuning dial is thinner on the -5 


Fig. 5—4nside view of the Wholesale Radio version of the SW- 
5. Except for the switch in the lower left-hand corner this set 
appears identical to the SW-5 shown in fig. 13. (photo by Fred 
Linn, W9NZF) 
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than on the -4. For those who are purists, the tuning dial on the 
SW-4 is a National type E while the dial on the SW-5 is a type H. 

To add confusion, or interest, to the situation, some collec- 
tors may have a receiver that looks like an SW-4 but has 5 
tubes; which is it? It turns out that National manufactured a 
variation of the SW-5 which was sold as a “house brand” 
receiver by Wholesale Radio Company (now known as La- 
fayette Radio). Fig. 4 shows a front view of this model which is 
being restored by Fred Linn, W9NZF: fig. 5 shows an inside 
view. Compare fig. 5 with figure 13 which shows an inside view 
of the SW-5. The distinguishing feature of the Wholesale Radio 
model appears to be the switch shaft sticking up from the 
chassis behind the regeneration control. This can be seen in 
the lower left-hand corner of fig. 5. 

The purpose of the switch appears to be to change from 
battery type tubes, with directly heated filaments, to a.c. type 
tubes with their indirectly heated cathodes. As biasing -re- 
quirements are different for the two types of tubes, the circuit 
configuration must be switched, depending on which type of 
power source was being used, as both were common in this 
time period. This same type of switching was also provided on 
the “universal” model of the SW-3. 

Fig. Sis also interesting as it gives a good view of the plug-in 
coil sockets. Plug-in coils for the SW-3, -4, -5, AGS, and FB-7 
all used the same base. These coils all have six pins arranged 
in two groups of three and not evenly distributed, as on a six- 
pin tube socket. As far as | know the National Company was 
the only manufacturer of this type coil form, which makes it 
impossible to wind coils for these receivers using coil forms of 
other manufacturers. 

| have seen two schematic diagrams of the SW-5:; the 
schematic of fig. 6 was taken from the Millen-Kruse article 
while fig. 7 was supplied by National. The differences are very 
minor and appear to be limited to the input tuning circuit and 
the method by which regeneration is controlled. The Millen- 
Kruse circuit controls regeneration by means of a 4k variable 
resistor shunted across the detector plate tickler winding while 
the National schematic varies the screen voltage of the 
detector tube to control regeneration. | suspect that the Millen- 
Kruse schematic is the developmental schematic while the 
National copy is the actual production version. 

Basically the receiver consists of an r.f. amplifier followed by 
a regenerative detector. These stages use type -24A tubes in 
early versions and type -35’s in later versions; the two types 
are interchangeable. The regenerative detector drives a type 
27 voltage amplifier which is transformer-coupled to a push- 
pull audio output power amplifier. Collectors should be aware 
that two versions of this receiver were manufactured, using 
different audio power output tubes. A National advertisement 
in the July 1931 issue of Radio News reads in part: 


“We now announce a special broadcast 
receiving model of the THRILL-BOX, 
equipped with 245 tubes in Push-Pull for 
audio output. This gives very fine quality 
with large volume. For technical and ama- 
teur Communication we recommend the 
Push-Pull 227 model.” 


Old-timers will remember that type 45 tubes require a 4-pin 
base while 27 tubes use 5 pins. Therefore either type of output 
tube may be used depending on whether the original purchas- 
er was a BC listener or used the receiver for “technical and 
amateur Communication.” 

The first three stages of the schematic of fig. 7 are almost 
identical to the schematic of the SW-3, as given by William |. 
Orr, W6SAI.? The principal differences are that the SW-3 has 
an audio gain control as well as a regeneration control; also 
Orr's schematic shows the main tuning condenser connected 
to a tap on the coil. | believe this latter difference is because 
Orr shows bandspread coils whereas my fig. 6 and 7 show 
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Kantronics Sky Switch antenna isolator 


RG-58/U costs too much to use more than you 
need! 

Kantronics Sky Switch antenna isolator can save you 
enough in RG-58/U alone to pay for itself*. With a Sky 
Switch mounted on your antenna tower, you can bring 
your HF and 2 meter antennas in on the same 
feedline! No special relays or control wires are needed, the 
Sky Switch chooses the proper antenna for you. 

This means less coax, less wire hanging around, less cash 
outlay and less headaches for you! Put your antennas on 
a diet, order a Sky Switch today. 

“Assuming you use a 40 foot tower, 20 feet from your 
station, and coax at $ .50 a foot. 
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The R-599D receiver and T-599D transmitter pro- _ 
) vide greater flexibility with more features than jouge ee 
.-4 pacesetter in amateur radio ae (aaeeion ie 
The R-599D receiver is all solid-state, covering all 
Amateur bands from 160 through all of 10 meters, _ 
_as well as auxiliary band and WW/V (10 MHz). With 
optional converters it also receives 6 meters and 2 — 
meters. Modes include LSB, USB, CW and AM, and 
it even features an FM detector. A 2.2-KHz eight- ~ 
pole filter is built-in for SSB, as well as a 500-Hz 

eight-pole CW filter and a 5.0-KHz six-pole AM 

filter. An optional 14.0-KHz six-pole FM filter is 

available. Also featured are an AGC control (slow/ 

For operating. fast/off), 25-KHz calibrator, RIT, noise blanker, ANL 

(AM), squelch (which works on ALL modes!), moni- 

| A- tor, VFO selector, and RF gain control which does 

[Lewbelita, provided not affect S-meter reading 

The T-599D transmitter is solid-state except for the 

b A anoles driver and final tubes. It covers the 80 through 10- 

2 ud meter Amateur bands, on LSB, USB, CW, and AM. 

An AC power supply is built-in. Also included are 

VOX, anti-VOX, PTT, semi-break-in CW with side- 

The 599D “Twins” are offered to the tone, ALC, transverter terminal. 


discriminating Amateur who appreciates the §"l°y split frequency control in four separate/ 
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and receiver. more information. 
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Additional specifications: Selectivity ...USB, LSB: 2.2 kHz (-6 dB)4 4 Dimensions ...270wx140hx 310d (mm) Power Requirements...110-120/220-240 
kHz (-60 dB): CW: 0.5 kHz (-6 dB),1.5 kHz Weight.......................5.7 kg VAC, 50/60 Hz, 350 W 
R-599D (60 dB):AM: 5.0 kHz (-6 dB) 12.0 kHz (-60 Dimensions _.270 wx 780) h x x tes (mm) 
: & . Weight. 2005 ee 
Antenna Impedance ....50 to 75 ohms dB}FM: 20.0 kHz (6d8),120.0 kHz (-40 T-599D g : 
_ unbalanced hey Seek dae 40.0 kHz(-50 dB) j jput Power...SSB: 200 W PEP: CW: 160 W 
Frequency Stability ee eal 6 min neous ache EH an = ase wpe. . Also available is the S-599 external 
fwarm-up  [tmMage matro...... 1 er t 3 o 
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0.5 pV for 10 dB (S+N)/N on 6 and and 10% distortion) after warm-up 
2 M:* AM; 1.5 uV for 10 dB (S+N) peated pee aeae ap0d Ciohiis Carrier Suppression _.40 dB 
/Non160 to10M and WWV, 3.0 pV ' ‘ Unwanted Sideband Suppression...40 dB 
for 10 dB (S+N)/N on 6 and 2 M:" Complement. .2 JC's, 10,FETs; 34 Harmonic Radiation ...-40 dB 
FM: 1.5 pV for 20 dB (S+N)/N on ___ transistors, 59 diodes Tube and Semiconductor 
10 M,2.5 pV for 20 dB (S+N)/N on Power Requirements... 100/117/220/240 Complement..3 tubes, 1 IC, 4 FET’S, 30 
6 and 2M° VAC, 50/60 Hz. 15 Wor 13.8 VDC_1A transistors, 38 diodes 
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Fig. 6—The schematic diagram of the SW-5 from the Millen- Kruse article, reference 1. 


general coverage coils. | will discuss the bandspread problem 
later on. 

As originally presented, the receiver covered the frequency 
range of 2 to 20 MHz by means of four sets of plug-in coils. 
Each set consisted of two identical coils, the r.f. amplifier and 
detector coils usually being interchangeable. Later, particu- 
larly after the introduction of the SW-3, additional coil sets 
became available to cover the frequency range of 90 kHz to 35 
MHz. Fortunately, coils for the SW-5 and SW-3 are inter- 
changeable which is a help to collectors. As pointed out by Bill 
Orr,? it may be necessary to add or subtract a few turns from 
the tickler winding to make the regeneration control work 
properly. 

Unfortunately for collectors, however, the coil forms do not 
use a standard base. The forms have six prongs, but the 
prongs are bunched in two’groups of three and not equally 
spaced as were the old six-prong tube sockets. Thus, 6-prong 
coil forms of the conventional variety can not be used to wind 
replacement coils. The SW-3, AGS, and FB-7 receivers all use 
the same 6-prong pin arrangement as the SW-5. 

The principal design objectives for the SW-5 were: (1) 
absolutely humless a.c. operation; (2) single dial frequency 
control; (3) loud speaker operation for foreign short-wave BC 
stations; (4) noncritical tuning; (5) absence of hand effect; 
and, finally, (6) a neat appearance. 

By today’s technical standards, these objectives appear 
commonplace—now, no one would think of buying a receiver 
without these features—but in the late 1920s they represented 
a real technical challenge. 

Take, for instance, the problems of humless a.c. operation. 
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National really meant humless, and humless they were— 
which is a lot more than you can say about many receivers on 
the market today. 

By the late 1920s, a.c. powered broadcast band receivers 
had been made reasonably humless; but hum-free short-wave 
operation was a different story. Tunable hum was a major 
problem; receivers that were hum-free in one section of town 
hummed at the other end of town .. . possibly a reflection of 
the local power mains peculiarities. Tube manufacturing tech- 
niques were not what they are today either and a.c. leakage 
across ceramic insulators inside the tubes was a problem. 
Therefore, interstage coupling divices had to be designed to 
pass the signal with high stage gain, but not the hum. This 
eliminated direct coupling. National found that an r.f. filter in 
the power supply between the rectifier and the B+ filter was 
necessary. As vacuum techniques were not what they are 
today, switching transients in the rectifier tubes possibly 
excited residual gas in the tube giving rise to r.f. noise. 

Another problem was dead spots. Here again, the causes 
were many and varied. It was found, for example, that a 
conventional 0.5 uF paper capacitor (condenser in those 
days) had a much higher r.f. impedance at the higher frequen- 
cies than a good 0.01 pF mica capacitor. 

Another cause of dead spots was tuning capacitors. As 
seen from fig. 8, variable capacitors of that period had either a 
box type form or a “U” type frame. The shorted turn this 
created caused undesired and unpredictable resonances. In 
addition, the bearing surfaces were points of uncertain con- 
tact which generated tuning noise. 

The solution of these two problems was to insulate the rear 
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Fig. 7—The SW-5 schematic as provided by National. 
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Fig. 8—A sketch of a variable capacitor with box and U-type 
frames. The possibility of an undesired tuned circuit is 
apparent. 


bearing so as to break the loop. In order to eliminate the 
bearing noise, a constant impedance pigtail was used to 
make contact with the variable plates. These two fixes are 
shown in fig. 9. 

Answers to all these problems had to wring from Mother 
Nature the hard way—by careful analysis, thorough experi- 
mentation, and more than a little luck. 

When the basic qualities of the SW-5 became known in the 
amateur community, amateurs began adapting the receiver to 
their own use. One of the problems amateurs encountered 
when they tried to adapt general coverage receivers to 
amateur use was the band-spread problem. What was de- 
sired was a method of spreading the amateur bands over a 
larger portion of the dial without, if possible, reducing the 
performance of the receiver or making the receiver unusable 
for general coverage purposes. 

At the time, one common method of increasing the band- 
spread was to remove plates from the tuning condenser. This, 
of Course, was a permanent alteration to the set and made it 
unusable for general coverage work. 

Another trick was to put a fixed mica capacitor across the 
tuning capacitor. This usually messed up the LC ratio so 
performance suffered. 

The solution that National came up with was to tap the tuning 
condenser down on the coil, as shown in fig. 10. This trick is 
well-known today, but was new then. The farther down on the 
coil the tuning condenser was tapped, the more band-spread 
was obtained. One problem arose here, however: as the tap 
was moved down, the resonant frequency of the tuned circuit 
approached the natural resonant frequency of the coil so that 
the r.f. losses of the coil increased rapidly and degraded the 
receiver performance. This problem can be avoided by plac- 
ing shunt capacity across the entire coil thereby operating well 
below the natural period of the inductor. Shunt capacitances 
of 3 to 5 pF were used with the SW-5 coils. 

In the case of the SW-5 where receivers and coil forms had 
been designed, built, and sold prior to the introduction of the 
band-spread coils, it was necessary to bring the grid lead out 
the top of the coil to avoid increasing the number of pins 
required or to rewire the receiver. This, in turn, required putting 
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Fig. 9—Two methods of eliminating the parasitic tuned circuits 


as developed by National. 
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Support bracket design permits easy centering and offers 
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cushions stops to reduce inertia stresses. Unique control unit 
features DUAL-SPEED rotation with one five-position switch. 
SPECIFICATIONS: Max. wind load bending moment—10,000 
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lighted). There’s much, much more — so get the whole story! 


Mail this coupon for complete details! 


YES! (_] Send me complete details on the new HD-73! 


= (_] Give me the name of my nearest dealer! 
NAME 
ADDRESS 
CITY 
STATE ziP 


©) The ALLIANCE Manufacturing Co, Inc., Alliance, Ohio 44601 


A NORTH AMERICAN PHILIPS COMPANY 


a SS Se Sea 


Maker of the famous Antenna Rotator . . . Alliance Tenna-Rotor® .. . “TV's Better Color ete 


© 1978 The Alliance Mfg. Co,, Inc. 
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YOU... 
AND AMSAT PHASE IIT 


An exciting new era in amateur radio 
is about to begin...the era of AMSAT PHASE 
/1! OSCAR satellites. 


Many of you are familiar with the bene- 
fits of the AMSAT OSCAR satellites, notably 
OSCAR 6 and 7 These satellites, with a com- 
bined total of over 8 years in orbit, have 
provided communications between amateurs 
throughout the world. They have also pro- 
vided a capability for an educational program 
in space sciences and many interesting 
experiments. 


AMSAT, with members and contrib- 
uting groups worldwide, and headquarters in 
Washington, D.C., has been responsible for 
our current satellite program. Many people 
feel that perhaps the greatest value of the 
amateur satellite program is the dramatic 
demonstration of amateur resourcefulness 
and technical capability to radio spectrum 
policy makers around the world. 

The value of this aspect of amateur radio 
as we prepare for the 1979 World Adminis- 
trative Radio Conference (WARC) !s enormous. 


The AMSAT PHASE III satellite pro- 
gram promises a continuing demonstration 
that amateur radio is at the forefront of 
modern technology. PHASE I/II satellites will 
routinely provide reliable communications 
over paths of up to 11,000 miles (17,600 km) 
for 17 hours each day. You can think of them 
as a resource equivalent to a new band. 

The cost of these PHASE I/II satellites 
is a projected $250,000. Commercial satel- 
lites of similar performance would cost nearly 
$10,000,000. 


Your help is needed to put these 
PHASE II! OSCAR satellites in orbit. 


Your valued, tax-deductible contribu- 
tion can be as small as one of the 5000+ 
solar cells needed. A handsome certificate 
will acknowledge the numbered cells you 
sponsor for $10 each. Larger components of 
the satellites may also be sponsored with con- 
tribution acknowledgements ranging to a 
plaque carrying your name aboard the Ssatel- 
lites. Call or write us for the opportunities 
available. 


Your membership in AMSAT is impor- 
tant to the satellite program, and will give 
AMSAT a stronger voice in regulatory matters 
concerned with satellites. At $10 per year or 
$100 for life, you will be making a most signifi- 
cant contribution to the satellite program and 
the future of amateur radio. You will also 
receive the quarterly AMSAT newsletter. 

Clip the AMSAT PHASE III coupon 
below and send your support today, or call 
202-488-8649 and charge your contribution 
to your BankAmericard (VISA) or Master 
Charge card. 


Ts AMSAT PHASE III 

fa ca Radio Amateur Satellite Corporation 
ew Box 27CQ_ Washington, D.C. 20044 
a7 202-488-8649 


| YES, | want to support AMSAT PHASE I/| OSCAR 
satellites. Enclosed is: 

pe AE: in sponsorship of ___ solar cells (@ $10 each) 
| 

| 


|] $10 Annual membership () $100 Life membership 
L] Send information on sponsoring larger satellite com- 


ponents. 
Name Call AMSAT Member? 
Street 
City State Zip 


The publisher has donated this space to AMSAT in support of 
AMSAT and the PHASE III program. 
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the grid leak inside the coil form. The final schematic of a 
band-spread coil is shown in fig. 11. 

Bill Orr, W6SAI, very kindly took the photograph (fig. 12) 
which shows a pair of band-spread coils. Both band-spread 
and general coverage coils are usually interchangeable be- 
tween the SW-3 and SW-5. 

If the receiver you are buying is just out of someone's attic or 
basement, inspect it thoroughly before firing it up for the first 
time. Begin with the power supply, if one is included. The 
power pack that came with my SW-5 was a Model 5880-AB; it 
provides about 200 volts d.c. of B+ and 2.5 volts a.c. for the 
filaments. The SW-5 uses 2.5 volt tubes, so don’t use a 6.3 
filament transformer if you build your own power supply. 

The cover of the power supply slides off the top after 
removing four screws around the bottom edge of the cover. If 
the rectifier tube, a type 80, has an old stype envelope, 
replace the tube with a new one. The old style tubes are more 
valuable and there is no sense taking a chance on ruining one 
if something breaks down. Save the old tube for demonstrat- 
ing the receiver at club meetings or for friends. . . after you are 
sure nothing will break down. 

The filter capacitor will probably have to be changed. The 
original unit was a triple-8uF; no voltage is given, but the power 
supply voltage goes up to about 250 volts while the receiver is 
warming up. Triple-8 or -10uF replacement electrolytics at up 
to 450 volts are readily available, so this should pose no 
problem. 

In applying power to the power pack for the first time, | 


ee 


Fig. 10—Tapping the tuning capacitor down the coil increases 
the bandspread, as developed for the SW-5. 


suggest the use of a variac in the a.c. power line. Bring the a.c. 
up slowly with a d.c. voltmeter across the d.c. output of the 
pack. In this manner any breakdowns will occur at minimum 
voltage and do the least amount of damage. Furthermore, the 
rectifier filament voltage will be low... which will tend to limit 
rectifier anode current and protect the tube and other compo- 
nents. When you successfully reach full line voltage with the 
variac, check the filament voltage with an a.c. voltmeter; it 
should be on the high side of 2.5 volts with no load. 

Now for the receiver itself; a top view of the chassis is shown 
in fig. 13. If tubes are missing, replacements can be obtained 
by advertising in the classified section of the radio magazines 
or in the Olde Timer’s Bulletin published by the Antique 
Wireless Association. Either type 24A’s or 35’s may be used 
for the two r.f. stages. The audio stages used type 27’s which 
had sockets with 5 pins. A type 56 may be substituted for the 
27's. If any of the audio sockets have 4 pins, type 45’s must be 
used. | am not aware of any substitutes for this tube type. 

lf there is a bottom plate on the receiver, remove it next, and 
check the large wire-wound resistor seen in the upper-right of 
fig. 13; the value of this resistor is 12,000 ohms. This resistor 
should have two taps, one at 6900 ohms from the B+ end and 
the other at 8900 ohms from the same terminal. Also check the 
bottom section, 3100 ohms to ground. If any section is open, 
you can solder a 2-watt carbon resistor of the appropriate 
value across the bad section. 

lf you get a dead short across the B+, also check the ‘phone 
jack on the rear chassis; the frame of the jack is at B+ 
potential, so the jack must be insulated from the chassis. Do 
not use crystal headphones with the receiver! 

When all the shorts have been cleared, connect a loud 


speaker (8 ohms or so) to the output terminals and apply 
power. The first thing that struck me when | did this is that 
without an antenna, the set is absolutely dead! When National 
said the SW-5 was to be humless, they really meant it! The set 
was so dead that | thought | still had a problem and spent 
about 20 minutes checking various tube voltages. When | 
accidentally touched the input grid with the voltmeter test 
lead, the receiver really took off; | nearly jumped out of my skin! 
| then connected the antenna and returned to my boyhood .. . 

For those who have never had the thrill of tuning a regenera- 
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BANDSPREAD COIL 


Fig. 11—The schematic of the bandspread coils for the SW-5 
(and also the SW-3) showing the need to bring the grid lead out 
from the top of the coil instead of through a pin connection. 


tive detector, a few tips are in order. With a regenerative de- 
tector, the optimum setting of the regeneration control is right 
at the point of oscillation. The only way | can describe this point 
is to say that the loud speaker will go “plop” as the regenera- 
tion control is turned through it. 

If you are trying to tune in ac.w. signal, set the regeneration 
control (left-hand knob) to the point where the detector just 
barely oscillates. The oscillating detector will beat with the 
incoming c.w. signal to give an audible tone. If the regenera- 
tion control is set so the detector is strongly oscillating, a high 
grid bias is built up which reduces its sensitivity as a detector. 

To receive an a.m. phone signal, the regeneration control 
should be adjusted to the point where the detector is just ready 
to oscillate, but not actually oscillating. If the detector is set 
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Fig. 12—A photograph of the SW-5/3 bandspread coils. (Photo 
courtesy of William Orr, W6SAI) 


below this point, you are not getting the maximum benefit from 
the regeneration; if the set is adjusted so that the detector is 
actually osciliating, all you get is a “squeal.” 

As you tune from one end of the band to the other, the point 
of regeneration will, unfortunately, change, so it will be neces- 
sary to readjust the regeneration control. After a signal has 
been tuned in, it should be “peaked-up” with the antenna 
trimmer (right-hand control). 

As mentioned by Bill Orr in his SW-3 article, receivers in 
those days were designed for a much weaker signal environ- 
ment than is prevalent today and the SW-5, like the SW-3, 
tends to overload very easily. | followed Bill's advice and put a 
capacitor (50 pF or so) in series with the antenna lead and this 
improved performance. 

With a little practice, | have had no trouble in picking up 
foreign broadcast, c.w. stations, both commercial and ama- 
teur, and Teletype® signals. In fact, the SW-5 does surprisingly 
well on RTTY. | have not been successful with amateur s.s.b. 
signals. With the general coverage coils, the tuning rate is too 
high for really good reception in the amateur bands. 

If you are fortunate enough to get several coil sets with your 
SW-5, the appropriate tuning range of the coils is shown by 
color code as follows: 


Green 2.5 to 4.5 MHz 
White 4.3 to 8.0 MHz 
Red 7.0 to 13.8 MHz 
Black 12.8 to 22.1 MHz 


The above information was taken from a tuning chart supplied 
by National. 


Fig. 13—A oor chassis view. . The detector and regeneration 
control are on the left-hand side while the r.f. amplifier and 
antenna trimmer control are on the right. The antenna terminal 
is in the lower left-hand corner. 
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| also obtained two additional pairs of coils with my SW-5 
color coded yellow and orange. The yellow pair covers the 
lower end of the broadcast band and the orange pair covers 
the upper end to about 2 MHz. The coils of each of these pairs 
are not identical; one coil of each pair has a mica capacitor 
inside the coil form, the other coil does not. This capacitor is 
not to be confused with the grid leak and grid lead mentioned 
earlier for band-spread coils. | found the best performance 
was obtained when the coil with the capacitor was put in the 
detector side, behind the regeneration control. 

As mentioned earlier, coils for the SW-3 may usually be used 
in the -5. The tuning range of the SW-3 coils is given below and 
was taken from Orr's article.2 The tuning range should be 
about the same in the SW-5. 


Range (kc or mc) 


90-160 kc 


Coil Set Numbers 
Universal Model 


Model 


1502220 KCmccs tear sumen ss 41 771 21 
AOO-2OOUKC oe a tuner oe 40 70 20 
200-SO0tK Cate ier. ce eter 39 69 19 
320 O50 nkC vee eee 38 68 18 
HOO IOOKC as ieee: 37 67 17 
6902500" kC x sare oes 36 66 16 
10052700" KCs sepia sence 35 65 15 
2500-450 03KC se eee 34 64 14 
4200-8000 kc ......... 33 63 13 
LOZ OG ate eas 32 62 ie 


12.0-21.0 mc 


NOTE: Bandspread coils have suffix letter 
A. For example, the 80 meter bandspread 
coils are 34A, 64A, or 14A. Early Model 1 
coils are not numbered, but are color 
coded. 


| have found my SW-5 to be an interesting receiver and haé 


spent several very enjoyable hours bringing it back to life. | ~ 


respect for the operating ability of any old, or new, timer who | — 


believe that after using one for a while, you will develop a lot of 


has made WAC or DXCC using one . . . | sure have! 


Footnotes 
1. Millen, James and Kruse, Robert S., “An Analysis of A.C. 
Operated Short-Wave Receiver Design.” Radio News, Vol. 
XI, No. 12, June 1930, pp. 1101-1103. 


2. Orr, William I., “The Year is 1931. National Radio introduces 
the SW-3 All-Wave Receiver.” CQ, Vol. 27, No. 7, July 1971, 
pp. 34-38. 


3. Millen, James, “Solving The Band-Spread Problem,’ Radio 
News, Vol. XII, No. 11, May 1931, pp. 996-997. w 
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Fig. 14—The underside of the chassis is relatively simple and 

easy to work on. The wire-wound voltage divider is seen in the 
upper right-hand- edge. Two sections of this resistor were 
open in my receiver; carbon resistors can be seen soldered | 
across the open sections. 
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The Nw TS-820 


KENWOOD’s HF Transceiver, TS-520, is known 
as one of the finest transceivers on the market 
and has gained a world-wide reputation for its 
high quality, outstanding reliability and moder- 
ate price. 

THE TRIO-KENWOOD CORP. has developed 
another professional type SSB transceiver, the 
TS-820, backed by our many years of successful 
experience and “‘know-how”, as well as the most 
advanced electronic technology. 

This newly developed transceiver is designed to 
cover a wide range of frequencies, from 1.8 to 
29.7MHz, providing the utmost in performance. 
It features an accurate dial comparable with a 
frequency counter and provides trouble-free, 
easy operation. 


Important points in Development 
of the TS-820) 


The KENWOOD TS-820 was developed in 
consideration of the following important 
points: 


1 All the factors required for SSB trans- 
ceivers to maintain maximum perform- 
ance should be analyzed again and again. 
Spurious and cross modulation distortion 
should be minimized during transmission; 
active measures should be taken in the 
receiver section to improve the two-signal 
characteristics (cross modulation, sensiti- 
vity suppression, etc.) as well as the 
sensitivity and image ratio and _ to 
minimize interference; all the controls, 
knobs and dials should be designed on the 
basis of human engineering technology. 


2 Latest techniques should be thorough- 


ly analyzed for their merits and demerits 
and introduced without adhering to con- 
ventional techniques. 


3 In order to improve the reliability and 

servicing and to provide users with prod- 
ucts that can be easily operated anywhere, 
as noted in KEWWOOD’s motto, all the 
data obtained from marketing and pro- 
duction fields should be thoroughly 
analyzed by a computer, besides perform- 
ing the conventional life and environment 
test. 


4 All the features added to the TS-820 
should be fully studied so that they can 
be effectively used during operation. 

To meet the above requirements the 
TS-820 was designed so that the signal 
circuits of both the transmitter and re- 
ceiver sections are quite simplified with 
the employment of the single conversion 
system for improved linearity and the 
PLL type local oscillator system for excel- 
lent spurious rejection. This has facilitated 
the use of an IF SHIFT circuit and 
mono-scale dial. 

Among other features of the TS-820 are 
the DIGITAL DISPLAY (optional) that 
displays accurate operating frequencies 
not containing errors from the local oscil- 
lator frequency and RF SPEECH PRO- 
CESSOR (built-in) that makes the TS-820 
a very effective transceiver. 

Since the TS-820 employs the latest tech- 
niques and advanced features and is de- 
signed for practical use, we are very 
confident that it provides outstanding 
performance and dependiability. 


Features of the TS-820 


1 The PLL type HF band transceiver 
The PLL type HF band transceiver 
covers the frequency range of 1.8MHz to 
29.7MHz (AUX band and 15MHz 
WWV/JJY included) for SSB, CW and 
RTTY operations. 

RTTY mode can be easily switched to 
NARROW (170Hz) or WIDE (850Hz). 
Automatic power selector system assures 
the user of many hours of continuous 
operation. 


2 Minimum Spurious and_ Excellent 

Two-signal Characteristics 
The employment of an FET balanced 
type mixer in the transmitter and receiver 
sections, the MOS FET and single conver- 
sion system minimizes spurious radiations 
during transmission and provides excellent 
two-signal characteristics during recep- 
tion. 


3 IF SHIFT Circuit (PASS BAND TUN- 
ING) 

The IF SHIFT circuit is a circuit to shift 
the pass band of the IF frequency without 
changing the receive frequency. The pass 
band can be shifted to eliminate inter- 
ference or the receive frequency charac- 
teristic can be set to the desired band with 
one control knob. 


4 RF PROCESSOR 

A unique, high performance speech pro- 
cessor is built in the transceiver. Its com- 
pression function is effected by a quick 
time constant at 455kHz. Since an RF 
process system is used, distortion is 
minimized and tonal quality is not de- 
teriorated. 18] 
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Bottom view 


5 RF NFB in Transmitter Final Stage 

To improve cross modulation distortion 
during transmssion, an RF NFB is applied 
from the transmitter final stage to the 
driver stage. The use of amplification type 
ALC further improves the quality of 
signals. 


6 Newly Developed Mono-scale Dial 

The mono-scale dial is already used in the 
professional type transceiver, TS-900. The 
design of this dial is now further improved 
and is used in the TS-820. The newly 
developed mono-scale dial incorporates a 
sub-dial to facilitate reading of fre- 
quencies. The dial indicates accurate fre- 
quencies on one dial pointer for LSB, 
USB and CW operations. 


7 Use of Digital Display (DG-1: option- 
al) 
Conventional display systems that use the 
VFO frequency alone, the transmit/ re- 
ceive frequencies do not deviate even 
when the carrier or local oscillator frequ- 
ency deviates. 
But the digital display for the TS-820 uses 
carrier signals, VFO signals and local oscil- 
lator signals to indicate accurate transmit/ 
receive frequencies throughout the entire 
band and mode. 
Since the display accuracy is determined 
by the 1MHz standard oscillator, the 
operating frequency can be read to the 
accuracy of 100Hz order by calibrating 
the oscillator signal with WWV/JJY. The 
displayed figures are illuminated in blue 
to provide many hours of fatigue-less 
operation. 


A. i oh 


Top view 


8 D.H. (DISPALY HOLD) Switch 

By pressing the D.H. Switch, the fre- 
quency indicated on the digital dial re- 
mains unchanged, thus being used as a 
frequency memory system. 


9 Rigid Construction and Easy Opera- 
tion 

Like the TS-520, the transceiver is built 
with a die cast front panel and a rigid 
chassis to provide sufficient mechanical 
strength for mobile operation. 

The vernier type PLATE/LOAD TUNE 
mechanism, neatly arranged knobs, based 
on human engineering design, and easy- 
to-read dial scale offer maximum con- 
venience for operation. 


10 SSB Monitor Circuit 

The transceiver is equipped with a circuit 
that allows the operator to monitor his 
own voice during SSB transmission. This 
is very useful when used during adjust- 
ment of the built-in RF PROCESSOR. 


11 SSB/CW Audio Frequency Character- 
istic Changeover Circuit 

During CW reception, the audio frequency 

characteristic is automatically narrowed 

for comfortable tonal quality (Fig. [X-3). 


12 Fixed Channel Circuit (crystals are 
optional) 

Four additional fixed channels can be 
inserted in the transceiver. The RIT fea- 
ture in the fixed channel circuit permits 
the receive frequency to be varied by 
+250Hz. Operation with an external VFO 
is also possible the same as the TS-520. 


13 Wide Variety of Accessory Terminals 
(REAR PANEL) 


Frequency Side-Band 
VAN Ci ieetencatar reer aea> 160 meter band Suppression 
Ga sina 1.8to 2.0 MHz 
80 meter band Microphone 
senneacenascas 4.0 MHz AF Response 
40 meter. ee Spurious 
ahrene ies Oto 7.38 MHz Radiation - 
20 meter pee 
tereeeeeeens 4.0 to 14.35 MHz Receiving 
15 meter ban Sensitivity 
seeesenesense 21.0 to 21.45 MHz Image Ratio 
10 mete pana 
0 to 28.56 MHz 
38. 5 to 29.0 MHz 
- 29.0 to 29.5 MHz IF Rejection 
29.5 to 29.7 MHz 
WWV --- 15.0 MHz Frequency 
(receive only) Stability --- 
AUX band 
Mode -++s+++++++-+-222* CW, USB, LSB, FSK 
RF Input 
Power ---:-ss:-2---2++ SSB: 200 Watts PEP 
SW: 160 Watts DC Receiving 
FSK: 100 Watts DC Selectivity 
Antenna 
Inpedance ----------- 50 to 75 ohms, unbalanced 
Carrier 


Better than 40 dB 
(Mod. freq. at 1.5 kHz) 


Suppression -------- 


TS-820 PERFORMANCE SPECIFICATIONS 


Better than 50 dB 
(Mod. freq. at 1.5 kHz) 
High impedance (50 k2) 
400 to 2,600 Hz 


Harmonics Less than -40 dB 
Less than -60 dB 


Others 


S/N 10 dB or better at 0.25uV 12BY7A 
160 to 15 meter band: 
Better than 60 dB 

10 meter band: 

Better than 50 dB 
Better than 80 dB 


Within +1 kHz during one 
hour after one minute of 
warm-up, and within 100 Hz 
during 30 minute period 


thereafter 


SSB: 2.4 kHz(-6 dB) 

4.4 kHz (-60 dB) 

0.5 kHz (-6 dB), with 
optional CW filter 

1.5 kHz (-60 dB), with 
optional CW filter 


CW: 


Transvertor connecting terminal for 
TV-502 (2m) and TV-506 (6m) 
Transvertor is readily operated by 
simply connecting a cable. 
PHONE-PATCH terminal 

IF OUT terminal 

RTTY terminal 

External VFO terminal 

Linear amplifier control terminal 


we oe Tae 


14 RF Attenuator 

The receiver circuit of the TS-820 is fully 
protected against the effect of large input 
signals by the use of the RF ATT that 
attenuates the signals by about 20dB. 


15 Use of Newly Developed Tube 
S2001A in the Final Stage 
The final tube, S2001, formerly used in 
the TS-520 is replaced with an S2001A 
having increased maximum plate loss 
(85W) and thermal strength, thus assuring 
improved reliability and longer life. It is 
interchangeable with the S2001 or 6146B. 


16 Built-in AC Power Supply 

Like the TS-520, the transceiver is equip- 
ped with its own built-in AC power 
supply so that it can be operated simply 
by connecting the microphone and anten- 
na. A DC-DC Converter (Model DS-1) is 
available as an optional accessory for 
mobile operation. 


17 Other Features 


* Built-in crystal filter type, high per- 
formance noise blanker. 

* Built-in marker oscillator (25kHz) 

* VOX circuit 

* SIDE TONE circuit (SEMI BREAK-IN 
possible) 

* Heater switch 

* 3-position AGC switch (OFF, FAST, 
SLOW) 

* 


Built-in silent cooling fan 


AF Output 
Power 


seteeeseseeesenee More than 1.5 watts (with 
less than 10% distortion) 
into an 8 ohms load 
Audio Output 

Impedance 


4 to 16 ohms (speaker or 
head phone) 


3 tubes (2 x S2001A, 
) 


Tube and Semi- 
conductors 


74 transistors 
165 diodes 


120/220VAC, 50/60Hz 


Power Require- 
ments 

Power Con- 
sumption 


saeacsersens Transmit: 280 watts 
Receive: toa watts 

with heater-off) 
13-1/8 (338) wide x 6-0 
ae high x 13-3/16 deep 


nch (mm) 
35.2 Ibs (16 kg) 


Dimensions 


Weight 


*Specification and designs are subject to change 
without prior notice. 


Circuit Design of the TS-820 ~ 


1 Basic Design _..... Single Conversion 
System ..... 
The TS-820 uses the single conversion 
system with PLL type local oscillator. The 
IF frequency is set to 8.83MHz and the 
VFO covers 500kHz between 5.5MHz and 
5.0MHz. 
In conventional amateur band _ trans- 
ceivers, the double conversion system is 
often used. This system features a fixed 
1st local oscillator and a variable 2nd local 
oscillator, and is employed in the TS-520 
and other models. 

The double conversion system has the 

following merits and demerits: 

@ Easy multi-band operation by changing 
the 1st local oscillator frequency. 

@ Flexibility of setting the 1st IF fre- 
quency. 

e@ Excessive mixer noise by converting the 
frequency two times. 

@ 2nd mixer is easily affected by a large 
input, requiring some proper measures 
to cope with the deterioration of two- 
signal characteristics. 

@ A large number of oscillator elements 
and mixer circuits are used, so beat 
interference and spurious signals are 
easily generated. 

In contrast, the single conversion system 

has the following merits and demerits: 

® l-stage mixer circuit is used, so the 
mixer noise is substantially decreased. 

@ The number of oscillator elements is 
reduced, thus the possibility of beat 
interference and spurious signals are 
minimized. 

@ A complex local oscillator circuit is 
required for multi-band operation. 

® IF frequency cannot be set too high 
because of the characteristics of the 
crystal filter. 

The TS-820 employs the single conversion 
system to improve the two-signal charac- 
teristic during reception and the spurious 
characteristic during transmission. It also 
employs a PLL type local oscillator to 
solve the problems of multi-band opera- 
tion and the complex local oscillator 
circuit. The use of the unique single 
conversion system and the PLL type local 
oscillator has materialized the single dial 
pointer reading and facilitated the IF 
shift. 


2. Signal Route of TS-820 

This section is intended to describe how 
the signal travels in the circuit. Fig. 5 
shows the block diagram of the TS-820. 


RF AMP MIX IF AMP MIX FILTER IF AMP 


RF AMP MIX IF AMP MIX FILTER IF AMP 


Filter is normally used in common to transmissior 
and reception. 


Fig. 1 Typical Double Conversion System 


RF AMP MIX FILTER IF AMP 


Lo s — 


RF AMP MIX FILTER IF AMP 


Filter is normally used in common to transmission 
and reception. 


Fig. 2 Single Conversion System 


LOCAL OUT 
VFO Q. OSC 
MIX p BAND 
? z il SWITCH 
nas 
Fig. 3 Pre-mix Type 
LOCAL OUT 


Mecha Frequency coe 
nism Stability hy Phe) 
Difficult 
VFO throughout 
select type Comples the entire Good 
band | 
ly Presmix Simpl Good, same | Not very 
type DNs VEO good 
PLL type Simple eed Good 


Table 1 Types of Local Oscillators in Single 
Conversion System 


The IF frequency of the TS-820 is set to 
8.83MHz as noted previsouly. The 8-ele- 
ment crystal filter is used for SSB opera- 
tion. The bandwidth of this filter is 
2.4kHz/-6dB and 4.4kHz/—60dB, the 
guaranteed attenuation is less than 
—80dB, and the shape factor is 1.83. This 
filter is also used for CW operation when 
the CW crystal filter (optional) is not 
used. Like the TS-520, the TS-820 is fully 
transistorized, except for the transmit 
driver and final stages, and the major 


circuits employ dual gate MOS FETs to | 


improve the two-signal characteristic to 
the level comparable with that of tubes. 
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Reception 

The signal from the antenna is stepped up 
by the antenna coil and fed to the 1st 
gate, 3SK35, of the RF AMP where the 
signal is amplified by about 20dB. The 
amplified signal then passes through the 
impedance converter circuit, 3SK41, and 
balanced by the wide bandwidth trans- 
former. The balanced signal is fed to the 
Ist gate of the balanced mixer (83SK41 x 
2) where it is mixed with the PLL local 
oscillator signal (VCO output) which is 
converted into the IF signal. The mixer 
circuit is C divided except for the 283MHz 
band, to reduce the signal level and thus 
the two-signal characteristic in the 
3.5MHz and 7MHz bands can be improved 
when strong interference is present. The 
IF signal is applied to the 8-element 
crystal filter via the 2-element crystal 
filter for the noise blanker and the gate 
circuit, amplified to about 90dB by the 
3-stage IF AMP and is then demodulated 
into an AF signal by the ring detector. 
The demodulated signal is amplified by 
the AF AMP to drive the speaker. 

The AGC signal taken from the 8rd IF 
AMP is rectified and amplified, and the 
AGC voltage thus obtained is applied to 
the RF AMP and IF AMP. The quick start 
amplification type AGC and the excellent 
AGC characteristic of the dual gate MOS 
FET offer outstanding dynamic range. 
Fig. 8 shows the level diagram of the 
receiver section. 
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Fig. 7 Receiver Balanced Mixer Circuit 
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Fig. 8 Receiver Level Diagram 


Transmission 

The AF signal fed through MIC AMP to 
the balanced modulator is a DSB signal 
which is converted into an SSB signal 
after passing through the 8-element 
crystal filter common to the receiver 
section. The signal is fed to the double 
balanced mixer circuit (83SK41 x 2) via 
the IF AMP. This mixer circuit provides 
the spurious characteristic of less than 
—60dB which is usually found in VHF 
transceivers. Photos 1 shows the transmit 
output at center frequency of each band 
obtained by a spectrum analyzer. 

The RF signal converted by the mixer 
into the wanted operating frequency is 
amplified by the driver, 12BY7A, and 
power amplified by the final tubes, 
S2001A x 2, so as to be applied to the 
antenna. 

The monitor circuit is one of the major 
features of the TS-820. In this circuit, the 
SSB signal taken from the IF stage is 
demodulated to an AF signal by the 
product detector, 2SK19. This circuit 
functions during SSB operation. 

As for the increase of talk power during 
SSB operation, the TS-520 is designed so 
that it can be increased by changing the 
operating condition of the ALC. In con- 
trast with this, the TS-820 uses KEN- 
WOOD’s unique RF speach processor in 
the MIC AMP unit. The compression level 
of the processor can be set freely by the 
level controller on the front panel and its 
operating conditions can be monitored by 
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Fig. 9 Transmitter Balanced Mixer Circuit 


the meter. The adoption of the highly 
efficient amplification type ALC and RF 
NFB added in the final stage provide 
emission of high quality, splatterless 
powerful signals suitable for DX opera- 
tion. 


(1.9MHz) 


Bae 


(14.175 MHz) 


sag 


ae se Es + “2s 
(21.225 MHz) 


"(28.8MHz) - 


Photo 1 Spurious Radiation 


Special Circuits of the TS-820 


1 PLL 

Today multi-band type VHF transcievers 
equipped with the PLL system are often 
used. In the case of HF band transceivers, 
the circuit configuration is different from 
that of VHF band tansceivers because of 
the wide frequency range and othe adop- 
tion of a VFO. 

The newly developed PLL circuit used in 
the TS-820 is shown in Fig. 10, 11. The 
VCO signal is mixed with the HET signal 
to convert into the common signal of 
3.33~3.83MHz and is then converted into 
5.5~5.0Hz by mixing with the CAR 
signals to compare the phase with that of 
the VFO frequency of 5.5~5,0MHz. The 
comparison output is fed back to the 
VCO so that the VCO can be locked. HET 
MIX is used to set the frequency of each 
band to a fixed frequency, while CAR 
MIX is used to maintain the transmit/ 
receive frequency unchanged even when 
the mode of operation is changed, by 
applying the CAR signal to the PLL loop; 
also, it is used to shift the IF frequency. 


The HET and VCO each are provided with 

oscillator circuits for individual bands, 

which are electronically selected by the 
interlocking switch. 

The CAR oscillator is divided into CAR1 

and CAR2; the former is used for CW, 

USB, LSB and FSK (reception), and the 

latter for CW and FSK (transmission). 

Three cyrstals are used for 8828.5kHz, 

8831.5kHz (CAR1) and 83830.7kHz 

(CAR2). Other frequencies are obtained 

by vari-caps. 

The frequency applied to the PLL loop is 

taken from CAR1. In the case of CW or 

FSK transmission, a PLL loop is formed 

by CAR1 and the transmit carrier is taken 

from CAR2. The features of the PLL 
circuit are as follows: 

@ Since the frequency at which the phase 
is compared is as high as 5MHz or over, 
the response speed (locking time) is 
quick and C/N (carrier/noise) is im- 
proved. Note that a slow response 
speed will cause the inital voice to be 
clipped off when VOX is used for cross 
channel operation with a remote VFO 
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USB 8831.5 ” 
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FSK@N | 8830.53 ” 
FSKMW| 8829.85 ” 
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Fig. 10 Frequency Construction 
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or a fixed channel. 

@ Each band is provided with its own 
VCO to improve C/N of the oscillator. 

@ The VCO output is directely applied to 
the transmit/receive mixer, providing 
excellent spurious characteristic. 

This is one of the major features of the 
PLL system which is not found in the 
pre-mix system. 

@ An MC4044 is used for phase com- 
parison to narrow the variable range of 
the VCO, thus preventing the VCO 
from being unlocked. 

@ The VFO is interchangeable with other 
TRIO-KENWOOD models. It is basical- 
ly the same as conventional VFOs in 
operating principles so it can be used as 
a remote VFO without making any 
modifications. 


2 IF SHIFT 

The IF SHIFT is used to change the IF 
pass band without changing the receive 
frequency (carrier position). Turning the 
IF SHIFT knob will change the position 
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Fig. 11 PLL Block Diagram 


of the IF filter as shown in Fig. 12. The 
IF SHIFT is not used very often because 
it requires a complex circuit. The TS-820 
is equipped with a newly developed IF 
SHIFT circuit which is simple in con- 
figuration. 

One of the IF SHIFT is achieved mech- 
anically in such a manner that the IF 
frequency (2nd IF, 50kHz) is detuned by 
adjusting its core. This method is not uti- 
lized in the transceiver and receiver which 
use the crystal filter. An electrical method 
is normally used. 

Fig. 13 shows the IF SHIFT circuit of the 
TS-820. Since the frequencies on both 
sides of PD (phase detector) are the same: 


OV EBO= i CAR — (VCO F HET) 
. FCAR =F VFO+ F VCO—F HET 
If F CAR is shifted by 4f with F VFO and 
F HET unchanged: 
F CAR#4f 
= {(F VFO — F HET) + F VCO} 
+Af 
]( hey FO +P HET) + (F VCO 241) 


Receive carrier IF filter 
position bandwidth 


eet oki, 


1 
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(Oe OnRCG) 
IF shift knob 
Fig. 12 IF SHIFT(USB) 
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fHET: Crystal oscillator frequency O- 
fCAR: Carrier frequency IF SHIFT 


Fig. 13. IF Shift Construction 


Therefore, if F CAR is changed by+ 4f, F 
VCO also changes by +f. 
Since the receive frequency (carrier posi- 
tion) FR is: 
FR =F VCO—F CAR 
the receive frequency FR’ obtained when 
F CAR is changed by +4f is as shown 
below.s, 
FR’? = (F VCO +Al) —(F CAR +4!) 
= F VCO—F CAR 
a Re te 
However, the position of the IF band is: 


FR = F VCO — frequency of X-tal filter 


and therefore FR changes equivalently 
with the change in F VCO. 


As described above, the IF SHIFT of the 
TS-820 is accomplished by changing the 
carrier frequency. Fig.14shows the carrier 

oscillator circuit. During reception a 

voltage is present on RLR, thus D4 is 

turned to ON and the voltage changed by 
the IF SHIFT VR is applied to the 
vari-cap D5 to change the frequency. 

During transmission a voltage is present 

on RLT, thus D4 is turned to OFF and 

the frequency remains unchanged regard- 
less of the position of the IF SHIFT VR. 

The features of the IF SHIFT circuit are 

as follows: 

@ The IF SHIFT causes no changes in 
receive frequency. 

@ The IF SHIFT is processed by the local 
oscillator circuit and no adverse effect 
is given to the receive signal system. 

@ The frequency remains the same when 
the mode is changed to USB or LSB. 
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3 Speech Processor 

These days, the method of processing 
voice signals is often talked about among 
hams. In general, the difference between 
the maximum voice amplitude and the 
average amplitude is about 15~20dB. 
During SSB operation, this difference 
appears directly in the transmit output. 
One example in this case is that even a 
transceiver capable of 100W peak power 
delivers only 1~3W of average ouput. If 
such a transceiver has a margin in the 
capacity of the final tube and the power 
supply, the average transmit power can be 
increased for improvement of intelligibili- 
ty by introducing a speech processor. 
These are several types of speech pro- 
sessors, as follows: 


AF Compressor System 

When the voice signal exceeds a predeter- 
mined level, AGC voltage is generated to 
reduce the amplifier gain so that the peak 
of the voice signal is maintained at a fixed 
level. 

This system requires a relatively large time 
constant to release the AGC circuit be- 
cause of the distortion problem and there- 
fore the average output cannot be in- 
creased as expected. 


AF Clipper System 

Voice signals above a predtermined level 
are clipped to suppress the amplitude and 
raise the average level. This system uses a 
non-linear circuit, producing higher 
harmonic distortion and cross modulation 
distortion which extremely deteriorates 
the tonal quality. 


RF Clipper System 

Voice signals are clipped after being con- 
verted into an SSB signal. This system, 
when used with a filter, eliminates harmo- 
nic distortion but does not eliminate the 
cross modulation distortion remained in 


t $a 
Photo 2 WITHOUT 
Comparison with and without RF Processor 


pass band of the SSB filter. Voice signals 
are clipped by about 15dB and the aver- 
age output is substantially increased, 
though distortion is noticeable. 


The TS-820 uses the so called RF com- 
pressor system as shown in the block 
diagram of Fig. 15, instead of these 3 
systems. In this system, voice signals are 
converted into an SSB signal at 455kHz. 
The signal thus converted is processed 
through the AGC amplifieer and the de- 
modulator to raise the average level of the 
voice signal. 

Since this system has no clipping circuit, 
it generates less distortion than the RF 
clipper system. Also, since the signal is RF 
processed, it is completely free from even 
cross modulation distortion which is 
normally generated in an AF compressor 
system. 

The RF compressor system is capable of 
more than 50dB of compression which 
can be monitored by the meter. As the 
meter pointer has inertia, the meter scale 
is graduated up to 40dB. The compression 
level is adjustable by the knob on the 
front panel. 

In using the RF processor, it is most 
important to reduce the background noise 
as much as possible and therefore a 
VOX 
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noiseless is used in the 
TS-820. 

It should be noted that the processor is 
not used during normal operation but is 
used only when the signal strength is weak 
so that the intelligibility of the signal can 
be improved. 

It should also be noted that the increase 
in the average output naturally increases 
the anode input to the final tube. This 
reduces the life of a final tube such as a 
low power tube or a TV sweep tube. 

The TS-820 uses S2001A for the final 
tube, thus the ocean is further 
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Fig. 15 Speech Processor Block Diagram 
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4 RF NFB 
The TS-520 is well reputed for its sound 
quality. This has been attained by our 
careful design of the circuitry; for ex- 
ample, the distortion in the AF stage, 
frequency chracteristic, distortion in the 
RF stage, level distribution, ALC, etc. 
have been fully studied in consideration 
of overall balance of performance. 
It is known that the distortion in the AF 
stage can be improved by adopting NFB 
(negative feedback) as is found in the 
TS-520. However, the distortion in the 
RF stage is hardly improved because of 
the difficulty of adopting NFB due to 
restrictions imposed on the arrangement 
of parts. 
The TS-820 has solved this difficult prob- 
lem for the first time to provide clearer 
and more intelligible sound. 
The difficulty of adopting RF NFB lies in 
the oscillation due to phase variation in 
the NFB circuit. This variation can be 
minimized by taking the following meas- 
ures: 
@ NFB circuit should be given a sufficient 
margin in design. 
@ The driver and final stages should be 
fully neutralized. 
The above measures seem to be simple for 
materialization but involve very difficult 
problems when they are actually designed. 
The adoption of RF NFB also involves the 
problem of deterioration of selectivity. 
Although a feedback amplifier broadens 
the audio frequency band, a tuned type 
amplifier tends to deteriorate the selec- 
tivity as shown in Fig. 17. For this reason, 
it is necessary to gain the selectivity 
before the driver stage if the transmitter is 
designed to improve the spurious charac- 
teristic by the selectivity of the driver 
stage and the final stage. 
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Fig. 17 Selectivity of tuned typed amplifiers 
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In the TS-820, the IF frequency is high, 
8.83MHz, and a balanced type mixer is 
employed, so it is unnecessary to at- 
tenuate the nearby spurious signals at the 
driver and final stages; this makes it 
possible to apply NFB to the driver stage 
following the mixer circuit. 

Photo 4 shows the output without NFB 
and Photo 5 shows the 2-tone output with 
NFB. The product of the 38rd _ cross 
modulation without NFB is —25dB and 
that with NFB is —385dB, showing an 
improvement by about 10dB. Also, the 
product of the 5th cross modulation 
without NFB is —33dB and that with 
NFB is —37dB, showing an improvement 
by about 4dB. Similarly, the product of 
the 7th cross modulation without NFB is 
—52dB and that with NFB is —58dB, 
showing an improvement by about 6dB. 
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14.175MHz 
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5 Digital Dial Construction 


- The dial system of the TS-820 features Fig. 18, shows the block diagram of the 
analog and digital readings which are not digital dial. Besides indicating the fre- 
found in conventional transceivers. This quency variation of the VFO, this dial 
section is intended to describe the me- also indicates frequency variations caused 
chanism, functions and features of the when MODE is changed from one operat- 
digital dial system. ing mode to another, by synthesizing the 

VCO and carrier frequencies as shown in 

Features Fig. 19, thus actual operating frequencies 
@ This dial indicates correct operating can be read on the dial. The latch signal 
frequencies with accuracy up to the interval is set to 0.2 seconds for ease of 
100Hz order regardless of the positions reading and smooth function of the dial. 
of the knobs such as BAND, MODE, In this way, the frequency memorized in 
FUNCTION and RIT on the front the latch circuit is displayed every 0.2 


panel. The accuracy of the counter unit 
is determined by the stability of the 
standard oscillator. DG-1 is provided 
with a crystal oscillator having aging 
characteristic of Af=1x10°/month, 


seconds. If this time interval is shortened, 
the indication flickers quickly causing the 
frequency hard to be read; if it is length- 
ened, the frequency will not follow the 
dial operation. 


thus. guaranteeing the accuracy up to The DH (display hold) circuit holds fre- 

the 100Hz order. quencies indicated when the latch signal is 
@ The dial system includes the DH (dis- OFF. During the operation of the DH 

play hold) circuit. By turning the DH circuit, the frequency of MHz order dis- 

switch to ON, the frequency displayed appears while the frequency of 4 digits is 

on the dial remains unchanged to memorized on the dial. 

permit the operator to memorize the Be 

frequency. Standard Oscillator Bape eral 


1MHz 


@ The mono-scale digital dial is small in anes 


Wide Bandwidth Amp. 


size and features easy and fatigue-less Ges ee 
operation. It uses blue fluourscent 883MHz° Gils MIX Output 
tubes to permit fatigue-less operation a: 
without affecting the eyes of the oper- 
; A ve 
ator. The dial scale is graduated from es 
MHz to 100Hz order in 5 to 6 digits. ; BANDMHz)| VCO Freq. (MHz Output Freq’ MHz)| LPF BAND | 
@ The digital dial is compact and easily i: ca eee | 
installed by securing the counter unit, Re eae kate es ale | | 
indicator unit and the power supply Fred | Meee eae mer ae | 
unit with screws and using the con- Ae ates cance so lh cepa ou 
nector. No soldering is required. 28. | 3683~3733 | 29.0~20.5 
28.5 37. 33 ~37. 83 29.5~30. > 
29 37.83~38.33 |  30.0~30.5 Be | 
29.5 | 38. 33~38. 83 |__ 30.5~31.0 | 
Fig. 19 DG-1 Frequency Construction 
ee CALIBRATE 
oO 
FLUORESCENT INDICATOR TUBE 
CARRIER STANDARD BUF 
8.83MHz © --(00") sl Tehiah dapyepy a! 
83MH 
es 4] TIME BASE DISPLAY 
ie DIVIDER TO MHz 
LenS DIGIT 
38.83MHz DRIVER 
DECORDER DRIVER 
DEDC] meas 
ee 
BAND oo LPF. 
eae een MULTIPLEXER 
1kHz CONT 
DISPLAY i 
ue LATCH 
WID GATE PULSE PULSE ras 
13.8V 0 13.8V BANDWIDTH SHAPING GENERA- TOR 
AMPLIFIER CIRCUIT RESET 
2.8~31MHz 0.1sec Eo TOR DECAYED COUNTER T 


5V 


SCHMIDT . 
SHAPING GATE 
ToTTL Ic’s (CIRCUIT 10Hz  100Hz kHz 10kHz 100kHz 1MHz 


Fig. 18 DG-1 Block Diagram 
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System Design of the TS-820 : 


The TS-820 is equipped with its own 
power supply and speaker, as well as a 
rigid chassis. The appearance and the 
internal design are similar to those of the 
TS-520; for example, the power supply 
unit, the final unit and the VFO unit are 
mounted almost in the same manner and 
wired through connectors in consideration 
of the productivity and serviceability. 


Front Panel 

The knob arrangement is also similar to 
that of the TS-520. All knobs are designed 
on the basis of human engineering tech- 
nology for easy operation. The dial panel 
is designed with white letters on a black 
background to match the digital display 
tubes. It is also provided with an illumina- 
tion lamp. 

Both the front panel and the dial es- 
cutcheon are die cast as are found in the 
TS-520 and TS-700A(G). 


DH (Display hold) switch 


Noise blanker switch 


VOX manual switch 


Standby switch 


Monitor switch 


AGC switch 


Headphones jack 
Processor control 


Microphone connector Mode switch 


Meter switch 


Indicators 


pe) 
VOX control switch 


Dial Mechanism 
The TS-820 uses the so called mono-scale 
system in the dial mechanism. The same 
system is used in the TS-900 except for 
the drive system; the dial of the TS-820 is 
driven by a ball drive mechanism as found 
in the TS-520, while that of the TS-900 is 
driven by a gear drive mechanism. The 
ball drive mechanism used in the TS-820 
is a newly developed mechanism. 

This new dial is simpie in construction 

with only 9 gears including a double gear, 

and is very compact in styling. It offers 
the ultimate in economy and reliability. 

The major features of this dial are as 

follows: 

e The differential gear unit and the 
vernier unit of the dial scale are in- 
dependent of each other, and the dial 
has a self-contained calibrating unit. 

@ The sub-dial panel can be mounted. 

@® Compact design and interchangeability 
with the TS-520. 

@ The main parts are common with those 
of the TS-520, providing high reliabili- 


Lys 


Digital indicator 


Load tuning 
Fixed CH selector 


Plate tuning 


Drive tuning 


RIT/IF SHIFT 


AF/RF gain control 


Mic/carrier control 


Power switch 


Heater switch 


Function selector 
Band selector 


RF ATT switch 
RIT switch 


Related Devices and Optional Accessories 


The following related devices and optional 
accessories are avaiable for more advanced 


operation of the TS-820. 


@KENWOOD Remote wo VFO-820 


Remote VFO VFO-820 


The VFO is equipped with a DRS Dial of 
the same design as the TS-820 for excellent 
linearity, stability and ease in frequency 
reading. The Digital Display of the main 
unit also indicates frequency of the remote 
VFO. 
Frequency Range: 5.0 to 5.5 MHz 
Frequency Stability: 100 Hz per 30 
minutes after 
warm-up 
Semiconductor: 2 FETs, 2 Transistors, 
[ 7 Diodes 


ly 


CW Crystal Filter YG-88C 

New and compact crystal filter with excel- 
lent shape factor to provide maximum per- 
formance during CW operation. 


Digital Display DG-1 Bandwidth:0.5KHz/—6dB 1.8KHz/—6db 
The digital display indicates accurate operat- 1.8KHz/—6dB 

ing frequencies. It can be easily connected Guaranteed attenuation: Less than 

to the TS-820. No soldering is required. —80dB 


External Speaker SP-520 
This speaker is designed to match both the 
TS-820 and the 15-520 in styling, dimen- 
sions and tonal quality. 
Impedance: 89 


DC-DC Converter DS-1 
This is used to power the TS-820 with a car 
battery during mobile operation. 


— 


PRESELECTOR, 
“6 


@ KENWooD 
2MTRANSVERTER MODEL TV-no2 


POWER nee BAND 


male 3 es ay 


WF TUNE 


2 Meter Transverter TV-502 


The TV-502 is an all solid state 2 meter 
band transverter. The excellent performance 
of the TS-820 can be enjoyed on the 2 
meter band by simply connecting it to the 
TS-820 with cables supplied. 

Frequency Range:144 to 146.00 MHz 


RF Input: 16 watts 
Semiconductor: 5 FETs, 15 Transistor, 
10 Diodes 


es 


Desk-top Dynamic Microphone MC-50 |Communications Headphones HS-4 
Uni-directional microphone exclusively de-|A dynamic type, high intelligibility head- 
signed for transceivers. It is equipped with a| phone which is functionally designed to per- 
lock type PTT switch. The output imped-|mit extended hours of fatigue-less opera- 
ance is switchable between 50KQ. and|tion. 

60022, Impedance: 8Q 


(— ) 
All of the above items are available from your authorized 
Trio-Kenwood dealer and carry the normal Trio-Kenwood 
90 day limited warranty. . 

This booklet courtesy of: 
TRIO-KENWOOD COMMUNICATIONS, INC. 
116 East Alondra Blvd. Gardena Calif. 90248 
SSS EE a 
a y 
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KENWOOD 


ee eee Sr ee Oe er ee 
A product of 


TRIO-KENWOOD CORPORATION 


6-17, 3-chome. Meguro-ku, Aobadai. Tokyo 153, Japan 


760320SB Printed in Japan 


YKENWOOD 


ae 


¥ » 
FUNCTION | 44 : 
ra one POWER 


OPERATING MANUAL 


—IMPORTANT 


es 


Passages concerning digital display. 


This manual has been written basically for use of model TS-820S. The 
difference between models TS-820S and TS-820 is that model TS-820S has 
digital display built-in as against model TS-820 has no digital display built-in. 
Accordingly, if you have purchased model TS-820, you may skip over the 


om 
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TS-820S SPECIFICATION 


PibelLL 


FREQUENCY RANGE .....000o.... occ. 160 meter band — 1.80 to 2.00 MHz 
; 80 meter band — 3.50 to 4.00 MHz 
40 meter band — 7.00 to 7.30 MHz 
20 meter band — 14.00 to 14.35 MHz 
15. meter band — 21.00 to 21.45 MHz 
10 meter band — 28.00 to 28.50 MHz (A) 
10 meter band — 28.50 to 29.00 MHz (B) 
10 meter band — 29.00 to 29.50 MHz (C) 
10 meter band — 29.50 to 29.70 MHz (D) 


Wwwv — 15.0 MHz (receive only) 
WO D Be Res ntact ae ee USB, LSB, or CW, FSK 
POWER REQUIREMENTS... eee teees | ae 120/220 VAC G0/e0 Hen en OT A bun 188V OC opus 
Ee ES To EL 
38 watts (heaters off) 26 watts (heaters off) 1.4A (heaters off) 0.6A (heaters off) 
maximum) maximum aximum 
PLATE POWER INPUT .ic5 2c .cess ssc. 13.8V DC operation 
200 watts PEP for SSB operation 120 watts PEP for SSB operation 
160 watts DC for CW operation 90 watts DC for CW operation 
100 watts for FSK operation 60 watts for FSK operation 
AUDIO INPUT IMPEDANCE ................... 50 k ohms (high impedance) 
AUDIO OUTPUT IMPEDANCE............... 4 to 16 ohms (speaker or headphones) 
AU DIQIOUT PU Tg eine feta ic bene cev acs More than 1.5 watts (with less than 10% distortion) into an 8 ohm load. 
RF OUTPUT IMPEDANCE...................... 50 ~ 75 ohms 
FREQUENCY STABILITY ....................... Within 100 Hz during any 30 minute period after warmup 
Within-+1 kHz during the first hour after 1 minute of warmup 
AUDIO FREQUENCY RESPONSE........... 400 to 2600 Hz, within —6 db 
CARRIER SUPPRESSION ...................... Carrier better than 40 db down from the output signal 
SIDEBAND SUPPRESSION ................... Unwanted sideband is better than 50 db down from the output signal 
IMAGEIRAT LOW ee, Dee Sitleo wile Image frequency better than 60 db down from the output signal 
HARMONIC RADIATION....................... Better than 40 db down from output signal 
SPURIOUS RADIATION .......0000000......... Better than 60 db down from output signal (without harmonic radiation) 
te REJECTION fetes ecouhe tons sees ects acsaute.. IF frequency is 80 db or more down from output signal 
RECEIVER SENSITIVITY ...........ccccccccce. 0.25 nV S+N/N 10 db or more . 
RECEIVER SELECTIVITY.........-........... SSB: 2.4 kHz bandwidth (—6 db down) 
4.4 kHz bandwidth (— 60 db down) 
CWw*: 0.5 kHz bandwidth (— 6 db down) 


1.8 kHz bandwidth (—60 db down) 
* (with optional CW filter installed) 


TUBE AND SEMICONDUCTOR 
COMPLEMENT 


Transistors 


Diodes 
DIMENSIONS ae tae. chee ee 13.2” wide x 5.9”high x 13.2” deep 
WEIGHT eae ehh. 5 nek corner teil alah 37.4 Ibs. 


ee ee 
, 


SST 


i 
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SECTION 1. FEATUSES 
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1. PLL System, HF Band SSB/CW/RTTY 


Transceiver 


- This transceiver employs newly developed PLL (Phase 
Locked Loop) circuit, covering 1.8 to 29.7 MHz (WWV 
15 MHz) for SSB. CW and RTTY operations. 


2. Minimum Spurious and Excellent Overload 


and Crossmod. Characteristic 


The adoption of FET balanced type mixer, MOS FET and 
single conversion system minimizes spurious during 
transmission and assures excellent overload and cross- 
mod. characteristic during reception. 


3. Built-in IF SHIFT Circuit 


IF SHIFT circuit is built in the transceiver to shift IF pass 
band without changing receive frequency. The circuit is 
also called the “pass band tuning circuit”. It allows you 
to eliminate radio interference or set the receive fre- 
quency characteristic to the desired bandwidth simply 
by manipulating one control knob. 


4. Built-in RF Processor 


The unique speech processor uses a quick time constant 
at 455 kHz. Since this circuit is of RF type, it produces 
little distortion and, unlike the clipper system, does not 
deteriorate the tonal quality. 


5. RF NFB 


RF NEB from the transmit final stage to the driver stage 
improves the cross modulation distortion. The use of 
the amplification type ALC further improves the quality 
of transmit signals. 


6. Newly Designed Analog Dial 


The combination of newly designed mono-scale and su- 
b-dial provides easy reading of frequencies. The adop- 
tion of a circuit that is completely free from changes in 
carrier frequencies permits accurate indication of fre- 
quencies on one dial pointer. 


7. Digital Display Dial 


The digital dial of TS-820S indicates transmit and 
receive frequencies using carrier, VFO and local oscil- 
lator signals instead of converting VFO frequencies. 
Thus, accurate frequencies can be read at all times at 
any band and any operating mode. 

Since the accuracy of frequencies is set up only by the 
10 MHz standard oscillator, frequencies can be read ac- 
curately up to 100 Hz order by calibrating the oscillator 
with WWV. 

The green indication on the dial assures many hours of 
fatigueless operation. 


8. 


10. 


11. 


12. 


13. 


14. 


15. 
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D.H. (Display Hold) SWITCH 
By pressing the D.H switch, the frequency read on the 
digital remains on, thus serving as a memory system. 


. Rigid Structure and Easy Operation 


The transceiver is built with a die casting front panel 
and a rigid chassis, providing outstanding mechanical 
stability for mobile operation. All the operating parts 
such as control knobs and dials are designed and arran- 
ged according to human engineering technology to en- 
sure maximum case of operation. 


Monitor Circuit 


The monitor circuit allows you to hear your own voice 
during transmission, which is normally impossible with 
conventional transceivers. This is very useful when 
checking the modulation condition or adjusting the RF 
processor. 


Selector Switch for SSB/CW Receive 
Frequency Response 


During CW reception the audio frequency response is 
automatically narrowed to improve the clarity of sound. 


Build-in Fixed Channel Circuits with RIT 
(crystals are optional) 


The fixed channel circuits with RIT permit the use with 
the built-in VFO for more enjoyable operation. 


Transverter Connector 


Transverter TV-502 (2m) can be connected for ready 
operation. Changeover to HF or VHF is accomplished 
automatically with the power switch of the transverter. 


Built-in AC Power Supply, and DC Operation with 
Optional DC-DC Converter 


DC-DC Converter DS-1A (option) can be attached to 
the transceiver for mobile operation. 


Wide Variety of Auxiliary Circuits 
and Devices 


The transceiver is completed with a noise blanker 
circuit, VOX circuit, side tone circuit, marker circuit, 
built-in speaker, 3-position AGC switch, heater switch, 
IF OUT terminal and linear terminal. 

The following devices are available as optional extra: 
Remote VFO (VFO-820), CW Filter (YG-88C), Digital 
Display (DG-1), Transverter (TV-502), Microphone 
(MC-50), Low Pass Filter (LF-30A). 
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2.1 UNPACKING 


Remove the TS-820S from its shipping box and packing 
material and examine it for visible damage. If the equipment 
has been damaged in shipment, save the boxes and packing 
material and notify the transportation company immedia- 
tely. It is a good idea to save the boxes and packing material 
in any case because they are very useful for shipping or mo- 
ving the equipment. 


The following accessories should be included with the trans- 
ceiver: 


Operating Manual 
Microphone Plug 
Jumpered 9-pin Plug (installed) 
RCA Phono Plugs 
Alignment Tool 
Plastic Extension Feet 
with Screws 

AC Power Cord 
Speaker Plug 

8P US Plug 

Fuse (6A x 2, 4A x 2) 
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2.2 OPERATION LOCATION 


As with any solid state electronic equipment the TS-820S 
should be kept from extremes of heat and humidity. 
Choose an operating location that is dry and cool, and avoid 
Operating the transceiver in direct sunlight. Also, allow at 
least 3 inches clearance between the back of the equipment 
and any object. This space allows an adequate air flow from 
the ventilating fan to keep the transceiver cool. 


2.3 POWER CONNECTIONS 


Make sure the: POWER switch on the front panel of the 
TS-820S is turned off, the stand-by switch is put in the REC 
position, and that the voltage switch on the back of the 
TS-820S is switched to the correct line voltage(120 or 220.) 
Connect the POWER cord to an appropriate external power 
source. 


2.4 ANTENNA 


Connect a 50 ~ 75 ohms antenna feedline to the coaxial 
connector on the rear panel. 


Fixed Station — Any of the common antenna systems desi- 
gned for use on the high frequency amateur bands may be 
used with the TS-820S, provided the input impedance of the 
transmission line is not outside the capability of the pi-out- 
put matching network. The transmission line should be of 
the coaxial cable type. An antenna system which shows a 
standing wave ratio of less than 2 : 1 when using 50 or 75 
ohm coaxial transmission line, or a system that results in a 
transmission line input impedance that is essentially resisti- 
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ve, and between 15 and 200 ohms will take power from the 
transceiver with little difficulty. If openwire or balanced type 
transmission line is used with the antenna, a suitable an- 
tenna tuner is recommended between the transceiver and 
the feed line. Methods of construction and operating such 
tuners are described in detail in the ARRL Antenna Hand- 
book, and similar publications. For operation on 75 and 40 
meter bands, a simple dipole antenna, cut to resonance in 
the most used portion of the bands, will perform satisfacto- 
rily. For operation of the transceiver on the 10, 15, and 20 
meter bands, the efficiency of the station will be greatly in- 


. creased if a good directional rotary antenna is used. Re- 


member that even the most powerful transceiver is useless 
without a proper antenna. 


Mobile Station — Mobile antenna installations are critical, 
since any mobile antenna for use on the high frequency 
bands represents a number of compromises. Many ama- 
teurs lose the efficiency of their antenna through improper 
tuning. Remember the following points when using the 
TS-820S with a mobile antenna. 


The “Q” of the antenna loading coil should be as high as 
possible. There are several commercial models available 
which use high “Q” coils. 


The loading coil must be capable of handling the power of 
the transceiver without overheating. In the CW mode the 
power output of the transceiver will exceed 80 watts. 


The SWR bridge is a useful instrument, but unfortunately it 
is quite often misunderstood, and overrated in importance. 
Basically, the SWR bridge will indicate how closely the an- 
tenna load impedance matches the transmission line. With 
long transmission lines, such as will be used in many fixed 
station installations, it is desirable to keep the impedance 
match fairly close in order to limit power loss. This is parti- 
cularly true at the higher frequencies. The longer the line, 
and the higher the frequency, the more important SWR be- 
comes. However, in mobile installations the transmission 
line seldom exceeds 20 feet in length, and an SWR of even 
4 to 1 adds very little power loss. The only time SWR will 
indicate a low figure is when the antenna presents a load 
close the 50 ohms, but many mobile antennas will have a 
base impedance as low as 15 or 20 ohms at their resonant 
frequency. In such a case, SWR will indicate 3 or 4 to 1, 
and yet the system will be radiating efficiently. 


The really important factor in your mobile antenna is that is 
should be carefully tuned to resonance at the desired fre- 
quency. The fallacy in using an SWR bridge lies in the fact 
that it is sometimes possible to reduce the SWR reading by 
detuning the antenna. Field strength may actually be redu- 
ced in an effort to bring SWR down. Since field strength is 
the primary goal, we recommend a field strength meter for 
antenna tuning. 


For antenna adjustments, the transceiver may be loaded 
lightly, using the TUN position instead of operating at full 
power output. This will limit tube dissipation during adjust- 
ments, and will also help to reduce interference on the fre- 
quency. In any case, do not leave the transmitter on for very 
long at one time. Turn it on just long enough to tune and 
load, and get a field strength reading. Start out with the an- 
tenna whip at about the center of its adjustment range. Set 
the VFO to the desired operating frequency and then adjust 
the PLATE contro! for a dip, and then the LOAD control. 
Then observe the field strength reading. The field strength 
meter may be set on top of the dash, on the hood, or at an 
elevated location some distance from the car. 


Change the whip length a half inch, or so at a time, retune 
the finals each time, and again check the field strength at the 
antenna. Continue this procedure until the point of maxi- 
mum field strength is found. This adjustment will be most 
critical on 75 meters, somewhat less critical on 40, until on 
10 meters the adjustment will be quite broad. After tuning 
the antenna to resonance, the finals can be loaded to full po- 
wer. 


2.5 MICROPHONE 


Attach the microphone connector to a suitable microphone 
as shown in Figure 2. Be sure that the PTT switch of the mi- 
crophone is separate from the microphone circuit, as shown 
in Figure 3, 

It should be noted that a microphone with a 3P plug having 
a common earth terminal cannot be used. 


The microphone input is designed for high impedance (50k 
ohms) microphones only. The choice of microphone is im- 
portant for good speech quality, and should be given serious 
consideration. The crystal lattice filter in the transceiver pro- 
vides all the restriction necessary.on audio response, and 
further restriction in the microphone is not required. It is 
more important to have a microphone with a smooth, flat re- 
sponse throughout the speech range. 


The microphone manufacture’s instructions should be follo- 
wed in connecting the microphone cable to the plug. With 
many microphones, the push-to-talk button must be pressed 
to make the microphone operative. For PTT operation, this 
feature may be disabled, if desired, by opening the micro- 
phone case and permanently connecting the contacts which 
control the microphone. 


The standard microphone sensitivity is within the range of 
—50dB to —60dB. If a microphone having a higher sensi- 
tivity is used, the ALC circuit will not function properly. In 
this case, insert an attenuator as shown in the illustration at 
right or connect a resistor (10k ~ 33k ohms) in parallel 
with the capacitor 100 pF (C94) in the IF unit 
(X48-1150-00) of the transceiver. 


10kQ to 33k2 


TS-820S 
MIC Connector 


10k 


MIC 


2.6 KEY 


If CW operation is desired, connect a key to the KEY jack. 


2.7 EXTERNAL SPEAKER AND 
HEADPHONES 


Receive audio output from the TS-820S is 1.5 watt at 4 to 16 
ohms. The TS-820S has a built-in speaker. However, if an 
external speaker is desired for fixed station or mobile opera- 
tion, simply connect it to the SPEAKER jack on the real pa- 
nel. The speaker may be any good 8 ohm permanent ma- 
gnet type in the 4 inch or large size. The internal speaker is 
disconnected when an external speaker is used. 
Headphones should also be 8 ohms impedance. When the 
headphones are connected to the front panel PHONES jack 
the speaker is disabled. 


2.8 RTTY (FSK) 


For RTTY operation, connect a teletypewriter to the RTTY 
KEY jack on the rear of the transceiver. Since this jack is 
connected to the switching circuit for shifting frequencies, a 
relay should be inserted in the closed loop of the teletypew- 
riter for keying operation. 


2.9 GROUND 


So preventing to receive an electric shock, TV! and BCI, 
select a good, effective ground for installation and then con- 
nect an earthing wire to the backside of GND terminal. Use 
a heavy earth line as big as possible, it is because short-line 
wiring is regarded as most effective for operation. 


VFO—820 


ANTENNA 


RTTY KEY CW KEY 


WK 
PHONE PATCH SPEA- 


© IN OUT KER 
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MC-50 


ce) MICROPHONE 


HEADPHONE = _ 
HS-4 EXTERNAL 
SPEAKER 


Fig. 1(a) Connection 


IMPORTANT-When wiring a new power plug, 
confirm that the pin numbering on the new plug 
1s identical to the pin numbering on the POWER 
connector. The transceiver can be damaged by 
incorrect pin wiring. 


120/220 VAC 


120/220 VAC 


seen from the cord. 


Microphone 


BUSEMIOA 


DC 13.8V DC OPERATION 


Fig. 1(b) Power Plug Wiring Fig. 2 Microphone Connection Wiring 


Microphon 
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Matching transformer 


(a) Unsuitable for PTT operation. 


Microphone 


; Switch 
(b) Unsuitable for PTT operation 
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Switch 


Fig. 3 A Suitable PTT Microphone 


(c) Suitable for PTT operation. 


9 PMT SHORT PLUG 


EXT VFO 


Fig. 4 Back Panel Jumpered EXT VFO Connection 
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3.1 FRONT PANEL CONTROLS 
@) METER 


The meter monitors six different functions, depending on 
the position of the METER switch. In receive the meter is 
automatically an S-meter. The S-meter shows received si- 
gnal strength on a scale of O to 40 db over SQ. In transmit 
the meter function depends on the position of the METER 
switch, as described below. 


@) METER SWITCH 


The position of the METER switch determines the function 
of the meter. The switch selects one of the following func- 
tions (see Section 4 for nominal meter readings): 


AG (Automatic Level Control) — In this position the 
meter monitors the ALC voltage of the internal 
ALC circuit (or the ALC voltage feedback from a 
linear amplifier operated in conjunction with the 
TS-820S). For SSB operation the ALC reading for 
voice peaks should be within the indicated ALC 
range of the meter. The ALC voltage adjustment 
is made with the MIC control for SSB and with 
the CAR control for CW. 


IP (Plate Current) — In this position the meter moni- 
tors the plate current of the final tubes. The me- 
ter scale is calibrated from O to 350 ma. 


RF: (Output Power) — In this position the meter mo- 
nitors the relative output power of the transcei- 
ver. There is no meter scale for this position. 
Normally the reading should be adjusted with the 
RF VOLT control for a 2/3 scale meter reading. 


- COMP: | This indicates the state of compression when the 
speech processor is operated. 


HV: (High Voltage) — In this position the meter moni- 
tors the high voltage from the power supply. The 
meter scale is calibrated from O to 10, indicating 
O to 1000 volts. 


@) ATT INDICATOR 


This indicator uses a light emitting diode. It is illuminated 
when the RF ATT switch is turned to ON. 


@) FIX (FIXED CHANNEL OPERATION) 
INDICATOR 


The FIX indicator is a lightemitting diode which illuminates 
whenever the TS-820S's internal fixed frequency oscillator is 
controlling the transceiver’s operation. 


(©) VFO INDICATOR 


The VFO indicator is a light emitting diode which illuminates 
whenever the TS-820S’s internal VFO is controlling the trans- 
ceiver's operation. The indicator is not lighted during fixed 
channel, or remote VFO, operation. 


©) RIT INDICATOR 


This light emitting diode is illuminated when the RIT circuit 
is turned on, showing that the transmit and receive frequen- 
cies may be different. 


@) SUB-DIAL 


The sub-dial is turned with the main tuning knob to select 
the operating frequency of the transceiver. It is calibrated at 
50 kHz intervals from O ~ 500 kHz. 


DIAL SCALE 


The unique mono-scale permits direct reading of frequencies 
over the range of O to 500 kHz graduated at 1 kHz inter- 
vals. Operating frequency can be obtained by adding the 
frequency read on the dial to the frequency (MHz) indicated 
on the BAND switch. 


@ DIAL CALIBRATE KNOB 
This knob is used to calibrate the reading on the dial scale. 
It should not be used for tuning purposes. 


MAIN TUNIG KNOB 


This knob turns the VFO and dial scale to select the fre- 
quency to be added to the band frequency to establish the 
transceivers operating frequency. 


(4) STAND-BY SWITCH 


This two position lever switch selects one of the following 
functions: 


REC: The transceiver is receiving unless the micro- 
phone PTT switch is switched to transmit, or the 
VOX circuit is activated. 


SEND: The TS-820S is locked into the transmit mode in 
this switch position. 


42) VOX SWITCH 
This two-position lever switch selects one of the following 


functions. 


MAN: With the switch in this position, the transceiver is 
switched into transmit or receive by the stand-by 
switch or the PTT switch on the microphone. 


VOX: With the switch in this pasition, the VOX circuit is 
turned on for voice operated transmit on SSB se- 
mi-automatic break-in operation on CW. 


43) NB SWITCH 


The NB switch turns the built-in noise blanker circuit on and 
off. The noise blanker is designed to reduce pulsating igni- 
tion type noises. When the lever switch is flipped up, the 
circuit is turned on. 

44) MONI (MONITOR) SWITCH 

This switch is used to demodulate part of the output of the 
transmit IF amplifier for monitoring transmit signals. 

45) AGC SWITCH 

The AGC switch controls the AGC (Automatic Gain Control) 


circuit giving the operator three choices: 


OF; It may be desirable to turn the AGC off when re- 
ceiving a very weak signal. 


FAST: The FAST AGC position is designed for use in CW 
operation. 


SLOW: Use the SLOW AGC position for SSB operation. 


PHONES JACK 


The headphones jack allows use of a 4 to 16 ohm set of 
headphones with a 1/4” phone plug attached. When the 
phones are plugged into the transceiver, the speaker is dis- 
connected. 


47) MIC CONNECTOR 


The microphone connector is four pronged, allowing use of 
the PTT microphone. Figure 2 shows how to wire the plug 
on the microphone cable. 


48) MODE SWITCH 


The MODE switch is used for selection of type of waves or 
for TUNE operation. 


TUN: Used for adjustment of transmit conditions. The 
input power to the final stage is low as compared 
with that for CW so that the final stage tubes can 
be protected against damage due to overloading 
during adjustment. Since the KEY circuit is ino- 
perative in the TUN mode, the transceiver cannot 
be used for transmission or reception. 


CW: Used for CW operation. 

USB: Used for USB operation. It is internationally de- 
termined that the 14, 21 and 28 MHz bands be- 
long to USB. 

LSB: Used for LSB operation. It is internationally de- 
termined that the 3.5 and 7 MHz bands belong to 
ESBs 

FASS For RTTY operation with teletypewriter. 


COMP LEVEL KNOB 


Pull this knob during SSB operation. The speech processor 
is activated and the talk-power is increased. Adjust the 
state of compression by turning the knob while observing 
the COMP meter. 


@0) DELAY KNOB 


The DELAY control adjusts the holding time of the VOX cir- 
cuit for VOX or break-in CW operation. The control will have 
to be adjusted to the preference of the individual operator. 


(4) ANTI VOX KNOB 


This control adjusts the level of the anti VOX signal fed in to 
the VOX circuit. Adjust the control to prevent feedback of 
the speaker from tripping the VOX circuit. 


@2 VOX GAIN KNOB 


This control adjusts the sensitivity of the VOX circuit by ad- 
justing the gain of the VOX amplifier, for voice controlled 
operation. 


@3) RF ATT SWITCH 


With this switch set to ON, ATT (attenuator) of about 20 dB 
is connected to the antenna circuit, protecting the RF ampli- 
fier and mixer circuit from strong input signals. 


@4 RIT SWITCH’ 


This is the switch for the RIT (receiver incremental tuning) 
circuit. To turn on the circuit, press this switch; to turn off, 
press it once again. The RIT indicator is illuminated when 
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the RIT circuit is ON. By turning the RIT knob, the receive 
frequency of VFO can be changed by +3 kHz and the fre- 
quency of fixed channel by +150 Hz without changing the 
transmit frequency. 


@5) BAND SWITCH 


This 11-position switch selects all the necessary circuits to 
tune the transceiver to the desired 500 kHz band. 


@6) FUNCTION SWITCH 


This 7-position rotary switch selects one of the following 
transceive functions. 


CAL- This position allows calibration of the TS-820S's 

FIX: internal VFO to one of the transceiver’s fixed fre- 
quency channels (if an optional fixed channel cry- 
stal is installed). With the switch in this position a 
signal is generated at the selected fixed channel 
frequency and the main tuning knob can be tuned 
to zero beat the calibrating signal. 


CAL- This position allows calibration of the VFO-820 

RMT: (remote VFO) to the transceiver’s operating fre- 
quency. With the switch in this position, the 
transceiver generates a calibrating signal and the 
VFO-820 can be tuned to zero-beat the calibra- 
ting signal. 


CAL- With the switch in this position, the transceiver's 

25 kHz: calibrator circuit generates a marker signal at 
every 25 kHz for normal calibration of the internal 
VFO. 


VFO: The switch is kept in this position for norinal 
transceive operation. 


VFO.R: With the switch in this position, the TS-820S's in- 
ternal VFO controls the receive function and the 
internal fixed channel oscillator controls the trans- 
mit function (if fixed channel crystals are installed 
in the oscillator). 


FIX.R: With the switch in this position, the TS-820S's in- 
ternal VFO controls the transmit function and the 
built-in fixed channel oscillator controls the re- 
ceive function (if fixed channel crystals are instal- 
led in the oscillator). The VFO.R and FIX.R allow 
cross-channel operation without an external VFO. 


FIX: With the switch in this position, the TS-820S's 


fixed channel oscillator controls the transmit and 
receive function of the transceiver (if accessory 
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fixed channel crystals are installed in the transcei- 
ver). 


@) Hi. SW (HEATER) SWITCH 


This switch turns the heater circuits of the three transmitting 
tubes on and off. The heaters would normally be turned to 
OFF to reduce power consumption in mobile or portable re- 
ceiving. 


@8) POWER SWITCH 


The POWER switch turns all the power on and off in the 
TS-820S. 


Q9 RIT KNOB 


This knob is used to change receive frequency when the RIT 
circuit is in operation. Set the center position (O) of the 
RIT knob to the RIT-OFF. 


60) IF SHIFT KNOB 


By using this knob during reception, the center frequency of 
the IF crystal filter can be shifted by +1.7 kHz, facilitating 
the adjustment of the tonal quality of receive signal or elimi- 
nating radio interference from nearby frequencies. For nor- 
mal operation, this knob should be set to the center position 
(click is heard). : 


61) MIC GAIN KNOB 


This knob is used for adjustment of the gain of MIC amplifier 
during SSB operation. Adjust so that the meter pointer does 
not deflect beyond the ALC zone. 


62) CAR (CARRIER) LEVEL KNOB 

Used to adjust carrier level during CW operation. Adjust so 
that the meter does not deflect beyond the ALC zone. 
63) AF GAIN KNOB 


This knob adjusts the gain of the receiving audio amplifier. 
The audio volume of the received signal increases as the 
control is turned clockwise. 


64) RF GAIN KNOB 


This control adjusts the gain of the receiver section's RF am- 
plifier. Turn the knob fully clockwise for maximum gain and 
for a correct S-meter reading. Turn the control counter-- 
clockwise to reduce the gain. 


G9) FIX CH (FIXED CHANNEL) SELECT SWITCH 


This four-position rotary switch selects between four diffe- 
rent fixed frequency channels which can be installed inside 


the transceiver. Fixed frequency operation is convenient for 
operation on often used frequencies. The fixed channel os- 
cillator replaces the VFO when the FUNCTION switch is pla- 
ced in the FIX position. 


DRIVE KNOB 


The DRIVE tuning control tunes the plate tank circuit of the 
12BY7A driver as well as receiver's antenna and mixer 
coils. In receive the DRIVE control is tuned for maximum 
sensitivity (maximum S-meter deflection). In transmit the 
DRIVE control is tuned for a maximum ALC reading. When 
the control is correctly tuned for transmission it will be cor- 
rectly tuned for reception. 


@2) PLATE KNOB 


The PLATE control adjusts the plate tuning of the two final 
amplifier tubes. 


Rear Panel View 


@) @ @ 


4) (6) 6) dye '®@ 


68 LOAD KNOB 


The LOAD control adjusts the loading of the pi-circuit bet- 
ween the final section and the antenna. The control is adjust 
as described in Section 4 for impedance matching. 


89 DH (DISPLAY HOLD) SWITCH 


With this switch set to ON, the frequency below 100 kHz on 
the display dial remains on even when the main dial knob is 
rotated. This feature is useful to memorize the original fre- 
quency when checking other frequencies. The DH switch 
being ON turns off the lights for “MHz” frequencies, elimina- 
ting a worry about mis-reading frequencies. 


40. DIGITAL DISPLAY UNIT 


The digital display unit indicates operating frequencies to the 
figures of 100 Hz. 

With the option DG-1, the same unit will easily be installed 
to model TS-820, too. 


@ ®@ @ ® ® @ 


(9) 40) G1) 44) 45) = 42) (43) 46) 
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3.2 REAR PANEL CONTROLS 


@ REVOLT 


Use the RF VOLT control to adjust the sensitivity of the RF 
output function of the meter. Adjust it for a 2/3 scale rea- 
ding during CW transmission. 


@ > COOLING FAN 


This fan cools the RF amplifier section of the TS-820S to in- 
sure reliable and efficient operation. 


@) ANTENNA CONNECTOR 


This SO-239 coax connector should be attached to a suita- 
ble antenna for transmitting and receiving. See Section 2.4 
for a discussion of an appropriate antenna. 


@ BIAS CONTROL 


The BIAS control adjusts the bias voltage of the two 
S2001A (6146B) amplifier tubes. Tuning the control clock- 
wise increases the idling plate current of the tubes. Section 
4 describes adjustment of the bias current. 


(6) SG SWITCH 


The SG slide switch controls the screen grid voltage on the 
final tubes. For tuning or neutralizing the TS-820S you can 
set the switch to the OFF position. Turn the switch back to 
the ON position for normal operation. The SG voltage is on 
when the switch is up and off when the switch is down. 


© TRANSVERTER IN JACK 


This is the RF input jack for input from a VHF transverter. 


@ TRANSVERTER OUT JACK 


This is the low level RF output jack for use with a VHF trans- 
verter. 


(8) GND (GROUND) LUG 


To prevent accidental shocks from the chassis, as well as in- 
terference, connect a good earth ground to this lug. 


@ FUSE 


This fuse is a 3AG, 4 amp fuse which protects the power 
supply of the transmitter against short circuits. Never use a 
higher amperage fuse than the one specified. An improper 
one can cause extensive damage to the transmitter. When 
the fuse blows out, try to determine the cause before repla- 
cing it. 
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When the position of the AC Voltage Selector Switch is 
changed, it is also necessary to change the power fuse. For 
120 volt operation a 6 ampere fuse, for 220 volt operation a 
4 ampere fuse provided with the TS-820S should be used. 
0) AC VOLTAGE SELECT SWITCH 

This slide switch switches the primary of the power transfor- 
mer to select 120 or 220 VAC operation. 

(4) POWER SUPPLY CONNECTOR 

This 12-pin connector is used to connect an AC or DC power 
source to the transceiver. 

@ TRANSVERTER CONNECTOR 

This 12-pin connector is used to control an accessory VHF 


transverter. 


FUNCTION FUNCTION 


ALC Transverter in 


Normally closed 
relay contact 


PD AON D Gann Ground 
+210 VDC 


Occupied as terminal 


No connection 


—100 VDC No connection 


Transverter in Ground 


43) X VERTER SWITCH 


When VHF Transverter (TV-502) is connected to the trans- 
ceiver, the selection of HF or VHF is automatically accom- 
plished by setting the transverter switch to ON or OFF. 


(4) PHONE PATCH IN JACK 
This is a phone patch input terminal for transmission of 
SSTV or other line inputs. 


45) PHONE PATCH OUT JACK 


This is a line output terminal for phone patch or recording. It 
is also used for connection to the input of FSK demodulator 
SSTV. 


SPEAKER JACK 


The receiver audio output can be connected through this 
jack to the external 4 to 16 ohm speaker. The internal 
speaker is disconnected when an external speaker is con- 
nected. 


@7) EXTERNAL VFO CONNECTOR IF OUT JACK 


This 9-pin connector provides a means of interconnecting Receive signals from the final IF stage are supplied to this 
the KENWOOD VFO-820, another external VFO, or an ex- jack for monitoring waveforms of opposite stations. 

ternal receiver. The interconnecting cable is provided with 
the VFO-820. The 9-pin jumpered VFO plug provided with 
the TS-820S must be inserted in this socket for normal 
transceiver operation. 


Frequency 8.83 MHz 
Output Approx. 0.67 Vrms. (ANT input more than 
3uV, load resistance 4.7 kQ) 


Q0) CW KEY JACK 
FUNCTION FUNCTION 


Connect a key to this 1/4” phone jack for CW operation. 


; i Key opened terminal volta rox. — ? 
VFO signal ae signal y op ge approx 65V 


VFO signal shield No connection 


(24) RTTY KEY JACK 
9 VDC to internal She p : 
VFO (pin 9) This is used for FSK operation. A 2P plug should be inserted 


Oo VDC io external for connection to the switching circuit of a teletypewriter. 
12.6 VAC VEO 


Relay voltage Q2) DC-DC CONVERTER CONNECTING HOLE 


(+ on transmit) 


Ground 


DC-DC Converter (DS-1A, option) can be wired through this 


hole. For wiring, remove the cover plate. 
REMOTE CONNECTOR 


The REMOTE connector is an 8-pin socket for use in inter- 
connecting a linear amplifier, an external speaker, or another 
accessory item. (See Fig. 30) 


FUNCTION FUNCTION 
[olny ipeiedivg rely con act 
relay contact 
ALC-freeback 
2 No connection ALC threshold level 
: approx. —6V 
fice 


Occupied as terminal 


Normally closed 
relay contact 


Remove screw and Switch Stopper 


External speaker 
Load impedance 
4 ~ 162 


Lock lever by attaching 
stopper plate to opposite side stopper plate to opposite 


side screw 


stopper plate 


Fig. 5 Changing Power Voltage from 220V to 120V 
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4.1 PRELIMINARY PROCEDURE 


Set the MIC and CAR controls to zero and the MODE switch 
to LSB, USB, or CW to prevent accidental transmit con- 
ditions before tuning. The TS-820S must be operated into a 
50 ~ 75 ohm antenna or dummy load with an SWR less 
than 2: 1. Random length wire antennas or light-bulb dum- 
my loads cannot be used. Conventional half-wave dipoles 
and beam antennas should only be used at or near their 
resonant frequency. Exceeding an SWR of 2:1 can 
damage the components in the output stage of the 
transceiver. 


Be sure to complete all of the required cabling, as described 
in Section 2.3 ~ 2.8. 


With a suitable antenna and microphone (or key) connected 
to the transceiver, set the TS-820S switches to positions des- 
cribed in Table 1. 


4.2 RECEIVER TUNING 


Refer to Table 1 for the initial switch settings of the TS-820S 
for receiving, and then continue with the described proce- 
dure. 


TABLE 1. Initial Switch Settings for Receiving 


CONTROL LOCATION 


FRONT PANEL CONTROLS 


BAND Switch 
POWER Switch 
H. SW Switch 
Stand-by Switch 
NB Switch 

RIT Switch 

RF ATT 


AGC Switch 
MODE Switch 
PLATE Knob 
DRIVE Knob 
RIT Knob 

AF GAIN Knob 
IF SHIFT Knob 
RF GAIN Knob 


REAR PANEL CONTROLS 


SG Switch 


The remaining controls do not affect reception so they may 
be in any position. 
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CONTROL 


FUNCTION Switch 


EXT VFO Connector 


X VERTER Switch 
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Push the POWER switch on. The meter, dial scale, and VFO 
indicator will light, indicating that the transceiver is opera- 
ting. The receiver section is fully solid-state allowing recep- 
tion with the H. SW switch turned to OFF. Advance the AF 
GAIN control clockwise until some receiver noise is heard in 
the speaker. Turn the main tuning dial within the frequency 
range of the amateur band chosen until a signal is heard. 
Tune the signal for the clearest possible reception, and then 
adjust the DRIVE control for maximum deflection of the S-- 
meter. 


The RF GAIN control varies the AGC feedback voltage which 
effects the S-meter reading. With the RF GAIN control fully 
clockwise, the S-meter gives a proper signal strength rea- 
ding. Tuning the control counter-clockwise reduces the RF 
GAIN, reducing signal strength and band noise. 


4.3 READING THE OPERATING 
FREQUENCY 


The frequency dial of TS-820S indicates accurate carrier 
positions regardless of operating modes because of the use 
of a special circuit system, thus the transmit and receive fre- 
quency can be directly read on the dial, except for CW recep- 
tion in which case the frequency on the dial is lower by the 
beat frequency than the receive frequency. 

When the digital display is used. 

If there is any difference between the frequencies on the dial 


Desired band 
OFF 

OFF 

REC 

OFF 

OFF 

OFF 

VFO 

SLOW or FAST 
To the appropriate sideband or CW 
Middle of the range for the band 
Centered 

Centered 

Fully counter-clockwise 

Centered 

Fully clockwise 

The jumpered plug must be in this socket 
ON (up position) 
OFF 


scale and the digital display, the correct frequency is on the 
digital display. In this case, the analog dial should be ca- 
librated with the calibrate knob. 


NOTE: When the digital display is used, the digits for 
10 MHz order change according to the BAND switch and 
are independent of the counter unit. In the 29.5 MHz band, 
for example, the indication “29.999.9" is followed by 
“20.000.0”. 


i sl 


Hh | 


\ 


177 kHz 


Dial Reading: 


The operating frequency of the transceiver is the sum of the band 
frequency and dial reading frequency. 


Example: Band switch 14 MHz 
Operating Frequency: 14000 + 177 = 14177 kHz 


Fig. 6 Reading the Operating Frequency 


4.4 CALIBRATING THE FREQUENCIES 


To read frequencies correctly from the dial scale, the dial 
must be calibrated previously using a 25 kHz marker. To ca- 
librate, set the FUNCTION switch to CAL-25 kHz and the 
RIT switch to OFF. Turning the RF ATT switch to ON redu- 
ces the incoming signal and the marker signal can be recei- 
ved more easily. Detailed method of calibration is described 
below. 


SSB 


Set the MODE switch to USB or LSB. Marker signals are re- 
ceived at every 25 kHz so accurate calibration is possible 
over the entire range of the dial. 


With the transceiver set to your desired band, turn the main 
tuning knob so that a beat signal can be received at every 
25 kHz. Turning this knob further will cause the beat signal 
to vary from high to low tone and finally become a zero 
beat. Accurate zero beat point is obtained by turning the IF 
SHIFT knob in the “—"' direction (for USB), and in the “++” 


direction (for LSB). Stop turning the knob at the zero beat 
point and rotate the dial calibrate knob alone while holding 
the main tuning knob until the dial pointer indicates O, 25, 
50 or 75 on the dial. 

The dial calibrate knob is forced against the main tuning 
knob by means of a spring permit slip rotation with ease. 


CW 


Set the IF SHIFT knob to'its center position. If CW filter is 
not used, obtain a zero beat point of marker signal and turn 
the main tuning knob counter-clockwise until a beat signal 
of about 800 Hz is received. While holding the main tuning 
knob, turn the dial calibrate knob so that the dial pointer in- 
dicates the correct position on the dial. 


When CW filter is used, turn the dial when the marker signal 
casues maximum deflection on the S meter and then cali- 
brate using the dial pointer. In this case, the beat frequency 
is about 800 Hz (CW filter YG-88C is optional extra). 


CALIBRATING THE FIXED CHANNEL AND 
VFO FREQUENCIES 


Fixed channel and VFO frequencies can be calibrated at the 
CAL-FIX position of the FUNCTION switch. Set the switch 
to the CAL-FIX position and turn the VFO main tuning knob 
until a beat signal is received in the vicinity of fixed channel 
frequency. Calibration is effected at the zero beat position. 


CALIBRATING THE TS-820S WITH VFO-820 


Turn the FUNCTION switch to CAL-RMT to calibrate the 
TS-820S with the VFO-820, a receiver, or another remote 
VFO. Tune the remote VFO to the frequency selected on the 
TS-820S and zero beat the generated marker signal. Atzero 
beat, the TS-820S and remote VFO frequencies coincide. 


By calibrating the TS-820S for normal operation, as 
described previously, the TS-820S can be used as a 
frequency standard for calibrating the remote VFO. 


4.5 RF GAIN 


RF GAIN is controlled by changing the voltage of the AGC 
circuit. Adjust the RF GAIN knob so that the S meter does 
not cause excessive deflection. This minimizes the noise du- 
ring reception and allows the S meter to indicate the correct 
signal strength. For normal operation, this knob should be 
turned fully clockwise for maximum sensitivity. 
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4:6 RF ATT 


If the transceiver is operated in a short-distance (within 
several hundred meters) and strong signals of nearby fre- 
quencies are received, the wanted signals are blocked. Also, 
if the wanted signais are very strong, the S meter is scaled 
out. In this instance, set the ATT switch to ON. The input 
signals to the RF amplifier are attenuated by about 20 dB, 
providing distortionless reception. 


4.7 RIT 


By using the RIT knob, the receive frequency of VFO can be 
shifted by about +3 kHz and the frequency of fixed channel 
by about +150 Hz without changing the transmit fre- 
quency. If the frequency of the opposite station is deviated, 
your receive frequency can be set to the station by turning 
the RIT switch to ON and using the RIT knob. The state of 
RIT can be checked bh the indicator in the window of the 
dial. 


4.8 IF SHIFT 


By using the IF SHIFT knob during reception, the pass band 
frequency of the crystal filter can be shifted by about 
+1.7 kHz because of adoption of PLL (Phase Locked Loop) 
circuit in the local oscillator circuit. This is one of the major 
features of TS-820S and can be used in the following cases: 


1. Adjustment of Tonal Quality and Interference Rejection 
during SSB Reception. 


When the transceiver is used in USB mode, turn the IF 
SHIFT knob in the ‘’+-” direction and the lower frequen- 
cies are cut out. Turning the knob in the “ —” direction 
cuts out the higher frequencies (these procedures are 
reversed for LSB mode). Adjust the knob so that the to- 
nal quality suits your listening preference. The IF SHIFT 
knob is also effective in eliminating interference when 
the receive signals are superposed on nearby signals. 
2. Adjustment of Tonal Quality during CW Operation 


For detailed descriptions, refer to Section 4.13 “CW 
operation”. 
3. FSK (RTTY) Operation at 850 Hz Shift 


For detailed descriptions, refer to Section 4.19 “RTTY 
operation”. 


4.9 NOISE BLANKER 


The TS-820S has a sophisticated built-in noise blanker 
designed to reduce ingition type impulse noise. The noise 
blanker is particularly important for mobile operation. When 
necessary, activate the noise blanker circuit by flipping the 
NB switch up. 
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4.10 AGC (AUTOMATIC GAIN CONTROL) 


Set the AGC switch to the position appropriate for the 
received signal. Generally for SSB reception set the AGC 
switch to SLOW, for CW reception set the AGC switch to 
FAST, and for reception of a very weak signal the switch 
may be set to OFF. 


4.11 TRANSMITTER TUNING 


Connect the TS-820S to a 50 ohm dummy load or a 50 ohm 
antenna with an SWR of less than 2 : 1 before making any 
transmitter adjustments. The life of the final tubes is directly 
related to the SWR of the antenna and to the length of tu- 
ning periods. 


Refer to Table 2 for the initial switch settings of the TS-820S 
for transmitting. Tune the main tuning knob to the desired 
operating frequency. 


PLATE IDLING CURRENT (See Fig. 7) 


Turn the main tuning knob to the desired operating fre- 
quency within the amateur band selected. Flip the stand-by 
switch to SEND and check that the plate current (IP) is 60 
ma. If the plate current is not correct, adjust the rear panel 
BIAS control for a correct 60 ma of idling current and return 
the stand-by switch to REC. 


CAUTION: Ifthe plate current is very much higher than 60 
ma do not leave the stand-by switch on for more than a few 
seconds. Excessive plate current shortens the life of the fi- 
nal tubes. 


DRIVE TUNING (See Fig. 8) 


Shift the METER switch to ALC and the MODE switch to 
TUN and peak the ALC reading (maximum meter deflection) 
with the DRIVE control. The stand-by switch is in the SEND 
position for adjustment. 


NOTE: If there is no ALC reading indicated, increase the 
CAR control until there is an ALC reading. 


PLATE TUNING (See Fig. 8) 


Turn the METER switch back to IP, leave the MODE switch 
at TUN and flip the stand-by switch to SEND. Quickly adjust 
the PLATE control to dip the plate current (a minimum meter 
reading). Return the stand-by switch to REC. 


NOTE: The TUNE position permits tuning of the final tank 
circuit at reduced power without danger to the tubes. With 
the MODE switch in the TUN position, the screen voltage of 
the finals is reduced to approximately 50% and the keying 
circuit is shorted. 


Table 2. Initial Switch Settings for Transmission 
(The controls not described should be set as described in Table 1) 


LOCATION 


POSITION 


FRONT PANEL CONTROLS 


REAR PANEL CONTROLS 


CONTROL 
BAND Switch 


POWER Switch 

H. SW Switch 
Stand-by Switch 
MODE Switch 
VOX Switch 

MONI Switch 

MIC Control 

CAR Control 
METER Switch 
PLATE Control 
DRIVE Control 
FUNCTION Switch 
RIT Switch 

SG Switch 

EXT VFO Connector 


TABLE 3. Summery of Transmitter Tuning Procedures 


MODE Switch 


METER Switch 


Stand-by Switch 


Desired band 

ON 

ON 

REC 

USB or LSB depending on selected band 
MAN 

OFF 

Fully counter-clockwise 
Centered 

Ip 

Middle of the range for the band 
Centered 

VFO 

OFF 

UP (ON) 

Jumpered plug inserted 


Procedure 


USB or LSB 


TUN 
TUN 
CW 


FRONT PANEL 


SEND 
SEND 
SNED 
SEND 


REAR PANEL 


Fig. 7 Adjustment of the Plate Idling Current 


Adjust BIAS control for 60 ma. 
Peak the ALC reading with the DRIVE control. 
Dip plate current with PLATE control. 


Peak RF output by alternately adjusting the 
PLATE AND LOAD controls. 


A Adjustment point 


PLATE adjustment angular displacement 


(a) IP 
v Adjustment point 


DRIVE adjustment angular displacement 


(b) ALC 


Fig. 8 Plate and Drive Tuning 


PLATE AND LOAD TUNING 


CAUTION: When the MODE switch is in the CW position 
the final tubes draw full plate current in transmit. Final tube 
life is directly related to the length of tune-up periods. Do 
not transmit with the tubes out of resonance for more than 
10 seconds at a time. 


Turn the MODE switch to CW, turn the METER switch to RF, 
and set the stand-by switch to the SEND position. Quickly 
adjust the PLATE control and then the LOAD control alter- 
nately to peak (maximum meter deflection) the power out- 
put. If necessary, adjust the RF VOLT control on the rear pa- 
nel to bring the output reading to about a 2/3 scale reading. 


NOTE 1: The ALC meter is less deflected at the ON posi- 
tion of the SG switch or at the CW position of the MODE 
switch than at the OFF position or the TUN position of these 
switches. This indicates the normal state of RF NFB. The 
MIC knob and the CAR knob should be properly adjusted un- 
der normal transmit conditions. 


NOTE 2: Transmission is not effected at the WWV or AUX 
position of the BAND switch. If the transceiver is left in the 
transmit mode over a few minutes, the driver tube 12BY7A 
of the final stage may be damaged. 


4.12 SSB OPERATION 


Tune the TS-820S as described in Sections 4.1to 4.11. Set 
the MODE switch to USB or LSB and connect a microphone 
to the MIC connector. 


NOTE: International amateur practice dictates using USB 
or LSB on the following bands. 


3.5 MHz Band 
7.0 MHz Band 


14.0 MHz Band 
21.0 MHz Band 
28.0 MHz Band 


Key the transmitter and speak into the microphone with the 
tone of voice used in normal operation. Adjust the MIC con- 
trol until voice peaks are just within the top limit of the ALC 
range printed on the meter scale. The METER switch is in 
the ALC position. If the transmitter section is driven beyond 
this range, the transmitted signal will be distorted. 


PTT OPERATION 


By connecting the microphone equipped with PTT switch, 
the transceiver is readily used for PTT operation. For com- 
munication, depress PTT switch with STANDBY switch left 
in the REC position. 
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VOX OPERATION 


Adjust the transceiver as described in the previous para- 
graph. Flip the VOX switch on and close-talk into the micro- 
phone, increasing the VOX GAIN control until the VOX relay 
just operates. For VOX operation it is desirable to close-talk 
the microphone to prevent background noises from tripping 
the TS-820S into transmission. 

Check that the ALC reading for voice peaks is still within the 
ALC range on the meter. If necessary, adjust the MIC con- 
trol for a proper ALC reading. 


If the VOX circuit is activated by speaker noise, adjust the 
ANTI-VOX control. Increase the control as necessary for 
proper VOX operation. 


Do not use more VOX GAIN or more ANTI VOX gain than 
necessary to control VOX operation. If the VOX circuit 
transfers between words, or holds too long, adjust the re- 
lease time constant by turning the DELAY control. 


4.13 CW OPERATION 


Tune and load the TS-820S as described in Sections 4.1 
through 4.11. Connect a key to the back panel CW KEY 
jack, set the MODE switch to CW, and set the stand-by 
switch to SEND for transmitting. 


CW transmissions are automatically monitored through the 
speaker of the transceiver. The audio gain of the sidetone 
can be adjusted with VR3 on the AF board. 


For semi-break-in operation, turn the VOX switch on. Hold 
the key down and increase the VOX GAIN control, until the 
VOX relay just operates. It is desired to change the release 
time constant of the VOX circuit, adjust the DELAY control. 


The plate current for CW operation should be about 200 
ma. Use the CAR control to adjust the carrier level for CW 
operation. At 200 ma of IP there may be no ALC reading. 


OPERATION WITHOUT CW FILTER 


Set the IF SHIFT knob to its center position and the RIT 
switch to the OFF position to receive CW signal. Turn the 
main tuning knob for about 800 Hz of beat signal and your 
transmit frequency will be set to the transmit frequency of 
the opposite station (zeroing). During reception, the side 
tone monitor is activated by pressing down the key. In this 
case, listen to the side tone signal and the receive signal and 
adjust the main tuning knob so that the cycle of the sound Is 
increased. By so doing, the zeroing of frequencies can be 
achieved. After zeroing, set the RIT switch to ON and turn 
the RIT knob for the pitch that suits your listening taste. 


When interference is encountered, turn the IF SHIFT knob 
and the interference can be eliminated. For more effective 
CW operation, use the CW filter YG-88C (option) by refer- 
ring to page 34. 


OPERATION WITH CW FILTER (OPTION) 


Set the transceiver in the receive mode by setting the IF 
SHIFT knob to the center position and the RIT switch to the 
OFF position. Adjust the main tuning knob for maximum de- 
flection of the S meter. The pitch of the sound of the receive 
signal will now be about 800 Hz, indicating that the zeroing 
is completed. 

Turn the RIT switch to ON and adjust the RIT knob for your 
desired pitch of the sound. Also, adjust the IF SHIFT knob 
for maximum signal strength. 


OPERATION WITH DIGITAL DISPLAY 
(TS-820S ONLY) 


The digital display indicates the frequency of carrier signal 
(BFO signal) so that the frequency indicated is deviated from 
the transmit frequency of the opposite station by the receive 
beat frequency during CW reception (with IF SHIFT knob set 
to its center position, the frequency indicated becomes lo- 
wer). 

To zero-in the frequencies with the digital display, set the 
RIT switch to ON and turn the RIT knob while manipulating 
the standby switch, in order to locate a point at which the 
frequency indicated is not changed regardless of the position 
of the stand-by switch. With the RIT knob left in that 
position, turn the main tuning knob until the signal from the 
opposite station becomes a zero beat signal (zero beat signal 
can be easily noted by turning IF SHIFT knob). 

This completes the zeroing of the transmit frequency. Turn 
the RIT knob for your desired pitch of sound. 


TABLE 4. Meter Switch Positions for Different Modes 


Approx. Readings 


METER Switch 


4.14 OPERATION WITH A LINEAR 
AMPLIFIER 


Tune and load the TS-820S as described in Sections 4.1 
through 4.11 and adjust it for the selected mode. 


The REMOTE connector on the back panel is provided for in- 
terconnections with an amplifier. See the instruction ma- 
nual of the amplifier to determine whether the linear requires 
a normally open (during receive) or a normally closed (during 
receive) relay contact. Connect either pin 3 (normally closed 
to ground during receive) or pin 5 (normally open to ground 
during receive) of the REMOTE connector to the control jack 
on the amplifier. 

Connect the ALC feedback from the amplifier to pin 6 of the 
REMOTE connector. The output of the TS-820S is quite 
adequate to drive most amplifiers to full rated output. 


4.15 FIXED FREQUENCY OPERATION 


The TS-820S has a built-in crystal controlled oscillator for 
fixed frequency operation. This feature is most useful for 
commonly used frequencies, nets, or any situation where 
crystal controlled operation is required. To use the fixed fre- 
quency oscillator, turn the FUNCTION switch to the FIX po- 
sition. Select one of the four available channels with the fi- 
xed channel selector switch and tune and load the TS-820S 
as described in Sections 4.1 through 4.11. Simply operate 
the transceiver as described in Sections 4.12 and 4.13. 


Ql 
Q2 
D1 


: 2SK19( GR) 


: 2SC460(B) 
> IN60 


“ALC or 
2 Algor 
mo RE of 
HV 
ALC or 
ae Poor, 
RF or 
HV 


800 v 


Peaked 
75 ma 
1/3 scale 


None or within 
ALC range 

200 ma 

2/3 scale 


750 v 


USB or LSB 


ALGLOr 


Within the ALC 
range on voice 
peaks 

60 to 250 ma 

0 to 2/3 scale 


800 v 


* Recommended monitoring position during operation, 


Crystal Specifications 

1. Type of holder: HC-25/U 

2. Frequency: 5.5 to 5.0 MHz 

3. Multiplication: Fundamental 

4, Frequency tolerance; 0.002% at normal temperature 


Fig. 9 Crystal Oscillation Circuit 
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The crystal frequency is determined by the following formu- 
las. 


Crystal Frequency (MHz) = 5.5 MHz + X — Operating Fre- 
quency (MHz) 


= 1.8 for the 160 meter band 

= 3.5 for the 80 meter band 

= 7.0 for the 40 meter band 

= 14.0 for the 20 meter band 

21.0 for the 15 meter band 

= 28.0 for the 10 meter band or 

= 28.5 for the 10 meter band or 

= 29.0 for the 10 meter band or 

29.5 for the 10 meter band 

Crystal Specifications: HC-25/U holder, 5.0 to 5.5 MHz os- 
cillation frequency, and see Figure 9 for type of oscillation 
circuit. 


xxx xK KKK XX 
I 


Example: Desired Operating Frequency = 7.255 MHz 
Crystal Frequency = 5.5 MHz + 7.0 MHz — 
7.255 MHz = 5.245 MHz 


This same crystal will operate on each band. 
Operating Frequency = 5.5 MHz + X (in MHz) — 
Crystal Frequency (in MHz) 


Example: Crystal Frequency = 5.245 MHz 
On the 14 MHz band the crystal will oscillate at 
Operating Frequency = 5.5 MHz + 14.0 — 
5.245 MHz 
= 14.255 MHz 


4.16 INTERNAL CROSS CHANNEL 
OPERATION 


The TS-820S contains a unique design feature which allows 
cross channel operation without a separate external VFO. 
The TS-820S's internal VFO is used together with the fixed 
frequency oscillaltor to allow reception and transmission on 
different frequencies. The fixed channel oscillator must have 
one or more accessory crystals installed for this feature to 
work. 


FUNCTION TRANSMIT RECEIVE 
SWITCH CONTROL CONTROL 


VFO VFO VFO 


Fixed channel 


: VFO 
oscillator 


VFO.R 


Fixed channel 


FIX.R VFO ; 
oscillator 


Fixed channel 


Fixed channel 
oscillator oscillator 


FIX 
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4.17 MOBILE OPERATION 


The compact size and solid-state design of the TS-820S make 
it ideal for mobile use, by using optional DS-1A. 

Be sure to use a mobile antenna which meets the require- 
ments described in Section 2. 


The normal operating procedures, described previously, ap- 
ply to mobile operation. The noise blaker should be used to 
reduce ignition and impulse noises for clear reception. Re- 
member that during transmission the transceiver draws 
about 15 amps so be careful not to drain the car's battery. 


4.18 DX OPERATION (Use of PROCESSOR) 


In DX (long distance) operation, it may be desirable to in- 
crease the talk-power by using the speech processor. The 
speech processor used in TS-820S converts voice signals into 
455 kHz SSB signals for compression at quick time cons- 
tant. 

It produces little distortion and, unlike the clipper system 
does not deteriorate the tonal quality. 

The compression level can be adjusted with the COMP 
LEVEL knob. Set the meter knob to COMP and adjust so 
that the meter indicates anywhere within the scale (approx. 
20 dB). The speech processor is used only for DX opera- 
tion. In other operations such as local QSO, press in the 
COMP LEVEL knob so that signals can be heard more natu- 
rally. 


4.19 RTTY OPERATION 


For RTTY operation, the use of demodulator and 
teletypewriter is essential. The demodulator should be de- 
signed to operate from audio inputs and equipped with a fil- 
ter for 2125/2295 Hz (NARROW, 170Hz shift) or 
2125/2975 Hz (WIDE, 850 Hz shift). 

To key-in the FSK circuit of TS-820S, insert a relay coil into 
the closed loop circuit of teletypewriter and connect the re- 
lay contact to the RTTY KEY jack on the rear panel. Fig. 10 
shows the relationship between the transmit and receive fre- 
quencies of TS-820S. 

The frequency shift of the FSK circuit is preset at the factory 
to NARROW but it can be changed to WIDE by inserting the 
connector as shown in Fig. 11. When operating at the 
WIDE position, turn the IF SHIFT knob in the “—"' direction 
by about 1.2 kHz so that the mark and space signals are well 
balanced during reception. If a CW filter (option) is used for 
NARROW operation, change the position of the connector of 
the IF unit (refer to ‘Operation with CW Filter’). 

Setting the MODE switch to FSK automatically decreases 
the input power of the final stage, permitting a long time of 
continuous operation. 


4.20 SSTV (SLOW SCAN TV) OPERATION 


SSTV operation can be accomplished by simply connecting 
the output of SSTV camera to the PHONE PATCH IN jack 
(or MIC connector) and the input of SSTV monitor to the 
PHONE PATCH OUT jack (or SPEAKER jack). 

When transmitting signals from the SSTV camera, adjust its 
output so that the input power of the final stage is less than 
100W (less than 125 mA Ip). 


4.21 OPERATION WITH A PHONE PATCH 


The TS-820S has rear panel jacks to facilitate using the 
TS-820S with a phone patch. The PHONE PATCH OUT jack 
has an impedance of 600 ohms and the PHONE PATCH IN 
jack requires a high impedance input. See the instruction 
sheet of the phone patch for cabling instructions. 


4.22 USE OF MONITOR SWITCH 


To monitor the quality of transmit signal during SSB 
Operation, set the MONITOR switch to ON to demodulate 
part of transmit IF signal. 

This feature is useful when checking modulation conditions 
or adjusting the RF speach processor. 

When monitoring, use a headphone to avoid howling effect. 
Note that if the H. SW switch is OFF or the DRIVE knob is 
incorrectly adjusted, the ALC circuit does not operate 
properly, causing the level of transmit IF signal to become 
extremely high which results is distortion in the signal being 
monitored. 


RECEPTION 
CAR CW FILTER 


POSITION SSB FILTER 


8829 8831 8832 (kHz) 


MARK (WIDE) 
8829.85 


MARK (NARROW) SPACE 
8830.53 8830.7 


Fig. 10 RTTY Frequency 


4.23 NOVICE OPERATION 


The Kenwood TS-820S offers the unique opportunity to the 
beginning amateur of buying a top quality ham rig which 
adapts to novice operation at very little cost. So the initial 
equipment investment is good for what ever level of license 
to which the operator advances. 


For the novice to operate the Kenwood within the legal po- 
wer limitation, all he has to do is remove one of the final tu- 
bes from the final RF section and replace it with a low cost 
module available from your dealer. Alternately adjust the 
carrier level control to keep the plate input power below 75 
watts (approximately 90 ma). Adjusting the carrier level 
yields much less power output because it reduces the effi- 
ciency of the tubes. 


FSK NARROW 


y) 


| CARRIER UNIT © 


FSK WIDE 


Fig. 11 Change of the FSK WIDE-NARROW 
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TS-820S BLOCK DIAGRAM 
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easy 


5.1 BLOCK DIAGRAM 
GENERAL 


The block diagram of TS-820S is shown on page 24. 
The transceiver is composed of the single superheterodyne 
receiver and the single conversion type transmitter with a fil- 
ter type SSB generator. It uses 8,830 kHz IF and its local 
oscillator is equipped with a PLL (phase locked loop) circuit 
controlled by VFO. Both the receiver and transmitter use 
balanced type mixer circuits with dual gate MOS FET’s, thus 
minimizing spurious during transmission and preventing the 
effects of strong signals and suprious signals during recep- 
tion. 

Taking full advantage of PLL system, the transceiver offers 
IF SHIFT function (electronic system pass band tuning) and 
permit one SSB filter to provide the same effect obtained by 
USB and LSB filters. The transceiver also includes a number 
of latest accessory circuits such as the RF speech processor, 
the digital display circuit, transmit monitor circuit, etc. 


TRANSMITTER SECTION 


The microphone signal is fed to the IF unit, amplified by the 
microphone amplifier and is then fed to the ring modulator 
composed of 4 diodes. The DSB output from the modulator 
passes through buffer amplifier and the crystal filter. The 
SSB signal thus obtained is further amplified and fed to the 
transmit mixer of the RF unit. 

The transmit mixer is a double balanced type mixer with 2 
MOS FETs. The local oscillator is VCO type (voltage control- 
led oscillator) whose output is controlled by the PLL circuit 
to minimize spurious during transmission. The SSB signal 
converted into the wanted transmit frequency is amplified by 
the transmit driver tube (12BY7A) before being fed to the 
two $2001A power amplifier tubes of the final stage. 
They operate in class AB 1 because of low distortion amplifi- 
cation fo SSB signal. 

The output signal is transmitted through a pi-network to the 
antenna. 

RF NEB is applied from the output of final stage to the driver 
stage to further reduce the cross modulation distortion. 


RECEIVER SECTION 


The antenna signal passes through the RF ATT switch, 
where it is attenuated by about 20 dB as necessary, and is 
then amplified by the RF unit. 

The amplified signal is fed to the buffer amplifier and mixed 
with VCO output in the balanced mixer with 2 MOS FETs to 
produce 8,830 kHz IF signal. 
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SECTION 5. CIRCUIT DESCRIPTON 
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Secunte cata 


This signal is fed to the IF unit, passes through the noise 
blanker circuit and the crystal filter, and is finally amplified 
by the 3-stage IF amplifier, so that it is converted into AF 
signal by the ring detector. 

The AF signal is applied to the AF-AVR unit where it is am- 
plified to the level to drive the speaker. The frequency cha- 
racteristic of the AF amplifier is automatically changed to 
suit CW or SSB operation by means of the MODE switch. 
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and receiver. It is composed of the microphone amplifier, 
ring modulator, crystal filter, transmit-receive IF amplifier 
and the ring detector, in addition to the noise blanker circuit, 
AGC amplifier, S meter amplifier, speech processor and mo- 


5.2 BOARD AND UNIT 
IF BOARD (X48-1150-00) 


The IF Board is very important for operation of transmitter 
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Fig. 12 IF Board 
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nitor circuit. 


Crystal filters are self contained for SSB operation. CW fil- 
ters (YG-88C) are available as optional accessories, for easy 
installation. 


RF BOARD (X44-1150-00) 


The RF Board holds the ALC amplifier circuit and the block 
bias circuit as well as the RF amplifier and mixer circuit for 
transmission and reception. 

It also includes a coil pack unit for the tuning circuit. 


RF'(X44-1150-00) 


COIL PACK (X44~1140-00) 


VFO (X40-1110-00) 


COIL PACK BOARD (X44-1140-00) 


Tuning coils for the individual bands and stages, band select 
rotary switch and variable capacitor are all arranged ratio- 
nally in one unit. These parts function together with the RF 
Board. 


VFO UNIT (X40-1110-00) 


The PLL circuit is controlled by VFO signals, thus the fre- 
quency stability of TS-820S is virtually determined by the sta- 
bility of VFO. The unit is composed of 2 FETs, 2 transistors 
and 3 diodes. Its oscillation frequency is set to 5.0 ~ 
5.5 MHz. 
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Fig. 15 VFO Unit 
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PLL Unit (X60-1010-00) 


This unit is composed of the PD Board and the VCO Board VFO can be obtained for each band. The PD Board holds 
to function as a local oscillator for the transmitter and the re- crystal oscillators for each band, 2 mixer circuits, waveform 
ceiver. Stabilized oscillator output like that of the built-in shaping circuit and phase comparator. It uses VFO as a 
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standard oscillator to produce a voltage to control VCO (vol- 
tage controlled oscillator). It also forms a full electronic IF 
shift loop using an external carrier signal. The VCO unit is 
composed of FET type oscillators for each band, buffer am- 
plifier circuit, and the oscillator shut off circuit at the time of 
fault of the PLL circuit. The oscillator frequency is controlled 
by the control voltage from the PD Board. The bands of 
both units can be selected by means of the diode switches. 


Counter Ass’‘y Unit 


COUNTER Assy (X60-1020-00) 


COUNTER ASS’Y UNIT (X60-1020-00) 
(TS-820S TYPE ONLY) 


This unit is composed of the counter mixer board that 
produces operating frequencies by mixing the VCO output 
(local oscillator signal for the mixer) with carrier signal, and 
the counter board that counts the frequencies in digits. 
These units are housed in a rigid shielding case. Since the 
frequencies are read by synthesizing all the local oscillator 
signals, accurate operating frequencies are always counted 
under any operating conditions. The counter output is pick- 
ed up as a signal to drive the indicating tubes and is fed to 
the display unit. 
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DISPLAY UNIT (X54-1170-00) (TS-820S TYPE ONLY) CAR ASSY UNIT (X60-1000-00) 


This is a crystal oscillator that functions as a carrier for the 
generator during transmission and as a BFO for ring detec- 
tion during reception. The output is partly applied to the PLL 
Unit and the COUNTER UNIT. 


This unit uses a 6 digit fluorescent indicator to indicate ope- 
rating frequencies counted by the counter unit. All the digits 
glow green to provide many hours of fatigueless operation. 
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AF-AVR BOARD (X49-1080-00) FIX-VOX BOARD (X50-1350-00) 


This Board represents the final stage of the receiver circuit, This Board incorporates the fixed channel oscillator, the VOX 
holding an AF amplifier and a 9V power stabilizer. The fre- (voice control) circuit controls voice operated transmission, 
quency characteristic of the AF amplifier can be varied for the side tone oscillator to monitor CW signals and the vol- 
CW and SSB operation. tage generator circuit for the block bias circuit (— 6V). 


AF-AVR (X49- 1080-00) 
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Fig. 20 AF-AVR Board 


FIX-VOX (XK50-1350-00) 


B REEF S28 2 PRB ReB 6 BSSae8 Bs 
reetees OMOTOXO OO O OOOGS) 


FO) 
ry rix3 


Or 
remy 
02 
ti> 
10) 
oo b 
as 
i» ee 
04 
© 9 
rr) 
Tam 
~~~ 16 ay 


RI 47% 


F i 
I 


tthe 


220 
Ted 20P 5 im 


XH 

yt 
Tes 
ca 

HH 


R33 10K 


R32 47K 


01~4:1S1587 
05,6 :181658(3) 
07,8,11~15,17 :1IN60 
09,10,16,19-2325 1S 1555 
O18 =: WZ-130 

O24 :wZ-061 


oe ee ee rn eeeen anes al 


Q1 
(Sees Q4,5,7,8,10~122SC733(Y), Q6,9:2SA562(¥), 13 :2SC735(Y) } 


Fig. 21 FIX-VOX Board 


31 


VOX-VR BOARD (X54-1190-00) 


Three variable resistors, VOX GAIN, ANTI VOX and DELAY, 
are directly mounted on a printed circuit board. 


5V AVR BOARD (OPTION) (X43-1220-00) 


This is a 5V power stabilizer used for the counter unit. It 
uses IC to provide rated voltage without making any adjust- 
ments. 


MARKER BOARD (X52-0005-01) 


The MARKER board holds the 100 kHz crystal oscillator 
(Q1) and a 25 kHz multivibrator (Q2 and Q3) to produce 
marker signals at 25 kHz intervals to calibrate the TS-820. 
Q4 amplifies the calibrator signal. 


RECTIFIER BOARD (X43-1090-02) 


This board holds all of the diode rectifiers for the power sup- 
ply section of the transceiver. D1 through D4 rectify the 
high voltage, D5 rectifies the 300 volt supply, D6 rectifies 
the 210 volt supply, D7 rectifies the 90 volt supply, and D8 
through D11 rectify the 13.8 VDC supply. 


HV (HIGH VOLTAGE) BOARD 
(X43-1110-00) 


This voltage divider circuit supplies a high voltage metering 
signal for the HV meter reading and also a low voltage 
screen source used in the TUN mode of operation. 


INDICATOR BOARD (X54-1180-00) 


This circuit controls the light emitting diodes which indicate 
when the RIT circuit is on, when the fixed frequency oscilla- 
tor is operating, or when the VFO is oscillating. 


RELAY BOARD (X43-1190-00) 


This unit holds the stand-by relay, a 5V power stabilizer to 
feed power to the PLL circuit, and smoothing capacitors to 
obtain low voltage DC power. 

The relay of this unit is used to select DC signal for con- 
trolling block bias, cross channel operation, etc. 
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FINAL BOARD (X56-1200-00) 


This unit includes all the circuits of the power amplifier of 
the final stage with the exception of the pi-network circuit at 
the output side. 


Fig. 22 FINAL Board 


5.3 FINAL STAGE POWER AMPLIFIER 


This amplifier delivers 2OOW PEP input by 2 transmit power 
tubes ($2001A). It is equipped with a cooling fan to avoid 
temperature rise during operation. 
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6.1 GENERAL INFORMATION 


The TS-820S has been factory sligned and tested to 
specifications before delivery to the customer. Under nor- 
mal circumstances the transceiver will be properly adjusted 
to operate in accordance with these operating instructions. 
In fact, the equipment owner can void the transceiver’s war- 
ranty by attempting service or alignment without permission 
from the factory. 


When operated properly, the transceiver can give years of 
service without requiring realignment. The information in 
this section, some general service procedures which can be 
accomplished without sophisticated test equipment. 


REMOVING THE CABINET (See Fig. 23) 


Figure 21 shows how to remove the TS-820S’s cabinet. Re- 
move the eight top cover screws and the nine bottom cover 
screws and lift away the panels. The speaker leads will still 
be attached to the chassis so be careful when removing the 
top cover. The leads can be unplugged, if necessary. 


Fig. 23 Removing the Cabinet 
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SERVICE POSITION (See Fig. 24) 


The TS-820S should be placed on its side, with the final sec- 
tion up, for any alignment or service. This position permits 
adequate ventilation for the final tubes as well as easy ac- 
cessibility to the modules. Most of the described adjust- 
ments can be made without removing the boards from the 
transceiver. 


Fig. 24 Service Position 
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6.2 ACCESSORIES 


CAUTION: BE SURE’ THES = TRANSCEIVER. . IS 
UNPLUGGED AND TURNED OFF BEFORE REMOVING 
THE CASE. 


INSTALLING THE CW FILTER (YG-88C) 
(See Figure 25) 


Install the filter unit according to the following procedures: 

1. Remove the top cover of the transceiver using a screw- 
driver. Care should be used not to break the leads con- 
nected between the 2P connector and the speaker on 
the cover. Next, remove the 2P connector. 

2. Turn the transceiver upside-down and remove the bot- 
tom cover. 

3. Insert the filter in place at the IF unit circuit board on the 
left wall of the transceiver. Solder the 4 pins from the 
rear side using a small size soldering iron. Soldering 
should be finished as quick as possible. 

4. Change the position of the connector (IF2) located at 
the lower section of the IF unit depending on whether 
the FSK shift width is 170 Hz or 850 Hz. 
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Fig. 25 Installing the CW Filter 


NOTE: 

1) If you are not interested in FSK operation, plug in 
the connector either to the ‘“‘B” position or the ““C” 
position. 

2) To facilitage the installation of filter and setting of 
connector, remove the 3 screws holding the IF unit 
fixture to the chassis and then pull the unit upward. 


5. Reconnect the 2P speaker connector in position, then 
replace the bottom cover and the top cover. The instal- 
lation of the filter is now completed. 


INSTALLING THE DC-DC CONVERTER (DS-1A) 

1. Remove the patch plate located on the rear panel of 
TS-820S 

2. Secure the DC-DC unit to the rear panel using the four 
tapping screws supplied with the unit. 

3. Select the correct color coded lead from the DC-DC unit 
making sure that the color code corresponds to that of 
the lead connected to the DC-DC terminal board. adja- 
cent to the power transformer. 

Solder the lead onto the terminal board. 


Rear panel of TS-820S 


Final box 


DC-DC 
terminal 
board 


Fig. 26 Installing the DC-DC Converter 


MOUNTING THE DIGITAL DISPLAY (DG-1) 
(TS-820 TYPE ONLY) 


(See Fig. 27) 


DG-1 is provided with the following 3 units: 
Display Unit 
5V AVR Unit 
Counter Ass’y Unit 


1. Mount the above 3 units in place in the set using screws 
(Fig. 27(a)) 

2. Insert the connector and the wiring is completed. 

3. Calibrate the standard frequency of the counter ass‘y 
unit by WWYV (refer to paragraph 6.3). 
For detailed method of mounting, refer to the instruc- 
tion manual of DG-1. 
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Fig. 27 (c) 
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Fig. 27 (d) 


35 


TRANSVERTER (TV-502) 


To connect the transverter to TS-820S, proceed as follows: 


aie 
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Check that the power to the transverter and TS-820S is 
ORF: 

Connect the cable supplied with the transverter to the X 
VERTER connector of TS-820S and the CONTROL con- 
nector of the transverter (2m CONTROL connector for 
TV-502). 

Connect the supplied pin-cords to the X VERTER OUT 
jack of TS-820S and the TX IN jack of the transverter(2 m 
TX IN jack for TV-502). 

Connect the supplied earth cable between the GND ter- 
minals of TS-820S and the Transverter. This connection 
is necesarry because it prevents electrical shocks and 
provides stabilized operation. 

Turn on the transverter switch on the rear panel of 
TS-820S. The SG switch may be left in the ON position. 
Changeover between HF and VHF is automatically ac- 
complished by the POWER switch of the transverter. 

Be sure to turn off the transverter switch when the 
transverter isnot connected. TS-820S requires no modi- 
fication for transverter operation. 

Connect the antenna to the ANT terminal on the rear of 
the transverter (144 MHz for TV-502), 

Check to see that the POWER switch and the standby 
switch of TS-820S are set to OFF and REC respectively. 
Also, check that the POWER switch of the transverter is 
set to OFF. Then connect the power cords to AC outlet 
(or DC power source for DC operation). 
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CONNECTION OF VFO-820 (See Fig. 29) 


Connect VFO-820 as shown in Fig. 29. This connection ma- 
kes your transceiver operation more enjoyable. After con- 
nection, keep the 9-P MT plug removed from the EXT VFO 
connector of TS-820S in a proper place so that it is not lose. 
Connecting cord is supplied with VFO-820, 

By manipulating the function switch of VFO-820, you can 
Operate as if you are using 2 sets of transmitters and 
receivers. To calibrate the VFO frequency of TS-820S and 
that of VFO-820, proceed as follows: 


ihe 


U 


Set TS-820S in the receive mode and then set the 
FUNCTION switch to CAL-RMT position. 

The FUNCTION switch of VFO-820 may be set in any 
position. 

Tune the frequencies of TS-820S and VFO-820 so thata 
beat is generated. When they are tuned for zero beat, 
the frequencies of both units are perfectly calibrated. 
For operation of VFO-820, refer to the instruction ma- 
nual of VFO-820. 
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Fig. 28 Connecting of Accessory Transverter 


VFO-820 


Grounding Cable 


Transceiver Interconnecting Cord 


TS-820S 


Fig. 29 Connection of Accessory Remote VFO 


REMOTE CONNECTIONS 


Fig. 30 shows the REMOTE connector. This 8-pin plug 
can be used for attaching linear amplifiers, or other external 
accessories to the transceiver. 


REMOTE 


{ | To a key jack 
| ’ 
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ALC Input 


To an external speaker 


Fig. 30 Remote Connector 


EXTENSION FEET 


The TS-820S is provided with two extra feet which can be 
used to raise the front panel of the transceiver. In some 
operating positions the tilt makes it easier to read the dial 
and meter. Fig. 31 shows how to install the feet. 


Fig. 31: Attaching the Extension Feet 


FIXED CHANNEL CRYSTAL INSTALLATION 


Section 4.15 describes fixed channel operation with the TS- 
820S. To install the accessory crystals, reemove the 
transceivers bottom cover and locate the FIX-VOX board 
side the power transformer. 


Insert the crystal in the desired channel position (the posi- 
tions are labeled on bottom of the case) and use the appro- 
priate trimmer (TC1 through TC4) to net the crystal. The 
CAL-FIX feature of the TS-820S can be used to net the 
crystals as described in Section 4.4. 
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6.3 ADJUSTMENT OF RECEIVER SECTION 
ADJUSTMENT OF SV AVR VOLTAGE (AF-AVR UNIT) 


Adjust VR4 for 9V between the terminal ‘’9” and chassis. 


ADJUSTMENT OF AGC BIAS (AF-AVR UNIT) 


Adjust VR1 for 3.3V between the terminal ‘““RF1” and the 
chassis. 


RIT ADJUSTMENT (AF-AVR UNIT) 


Set the RIT knob to its center position and turn on the RIT 
switch. Rotate the main tuning knob until the marker signal 
can be heard in suitable beat tone. Then, adjust VR2 so that 
the beat tone is not varied regardless of the position of the 
RIT switch. 


MARKER FREQUENCY CALIBRATION (MARKER 
UNIT) 


The marker frequency is factory adjusted prior to shipment. 
However, if it is deviated after a long period of use of the set, 
it must be calibrated accurately. TS-820S is designed to 
receive WWV signals so that the marker frequency can be 
calibrated precisely. 

Set the BAND switch on the front. to WWYV and turn the 
main tuning knob until it is aligned with the “0” on the sub 
dial. A standard 15 MHz WWYV beat signal will be received. 
By setting the FUNCTION switch to CAL-25 kHz, this beat 
signal is superposed on the marker beat signal and is heard 
as a double beat signal. Adjust the ceramic trimmer TC1 un- 
til a zero beat is obtained. The marker frequency is now fully 
calibrated. 


COUNTER FREQUENCY CALIBRATION 
(COUNTER UNIT, OPTION) 


With the FUNCTION switch in the VFO position, turn the 
BAND switch to receive 15, MHz WWYV standard signal. By 
connecting the counter calibration cable suppled to the 
counter unit and the X VERTER IN jack on the rear panel, the 
WWYV beat signal is superposed on the higher harmonics of 
the standard signal of the counter and is heard as a double 
beat signal. Adjust the trimmer of the counter unit to obtain 
a zero beat. By so doing, the frequency indicated on the di- 
gital display is accurately calibrated. After the calibration, 
disconnect the counter calibration cable. 


ADJUSTMENT OF ANT AND MIX COILS 
(COIL PACK UNIT) 


The ANT coil and MIX coil are included in the coil pack unit. 
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Set the FUNCTION switch to CAL-25 kHz to receive a 
marker signal. Make certain that the ANT terminals are shorted 
ted with a 50 ~ 750 resistor. With the DRIVE knob set to 
its center position, adjust the ANT and MIX coils for maxi- 
mum deflection of the S meter, using the frequency table gi- 
ven below. In adjustment, start with the 1.8 MHz band and 
then proceed to other bands. To adjust the 10m band, use 


only 29.0 MHz in the 29.0 MHz band. 
Adjustment ; ’ 
1.8 1.90 MHz L8 L2 
3.75 MHz 
7.15 MHz 
14.175 MHz 
21,225 MHz 
29.00 MHz 


15.00 MHz 


L10 


ADJUSTMENT OF RECEIVE IF COIL 
(RF AND IF UNITS) 


Receive 25 kHz marker signal using any frequency. Adjust 
the DRIVE knob and the main tuning knob for maximum def- 
lection of the S meter. Then adjust T2 of the RF unit and T4, 
T5 and T7 of the IF unit until the S meter indicates maxi- 
mum deflection. Do not touch T1, T2, T3 and T6. 


S METER ADJUSTMENT (IF UNIT) 


Disconnect the antenna and set the transceiver in receive 
mode. The zero-point adjustment of the S meter can now 
be acomplished in the following manner: 

Adjust VR1 so that the meter pointer indicates its minimum 
position. If a standard signal generator (SSG) is available, 
adjust VR2 until the S meter indicates “9”, using 
14.175 MHz 40 dB signal (reading on SSG) 


6.4 ADJUSTMENT OF TRANSMITTER 
SECTION 


ADJUSTMENT OF TRANSMIT DRIVE COIL 
(COIL PACK UNIT) : 


The drive coil is built in the coil pack unit. Set the SG switch 
on the rear panel to OFF and the DRIVE knob to its center 
position. Then, set the METER switch to ALC and the 
MODE switch to CW or TUN position. 

With the standby switch in the SEND position, adjust the 
drive coils for maximum ALC deflection for each band using 
the same frequency as for the adjustment of ANT and MIX 
coils. 

During the adjustment, turn the CAR knob just enough to 
swing the meter (ALC). This adjustment can be started with 
any band. 


ADJUSTMENT OF TRANSMIT IF COIL 
(IF AND RF UNITS) 


Using any frequency. set the transceiver in transmit mode at 
CW or TUN position. Adjust T5 of the IF unit and T1 of the 
RF unit until the meter (ALC) indicates maximum deflection. 


CARRIER BALANCE ADJUSTMENT (IF UNIT) 
(See Fig. 31) 


With a dummy load connected to the ANT terminals, adjust 
for the maximum output using 14.175 MHz frequency. Set 
the transceiver in LSB mode and turn the RF VOLT knob on 
the, rear panel for maximum sensitivity. The pointer of the 
RF meter will deflect if the carrier is unbalanced. In this 
case, be sure to turn the MIC knob to the minimum position. 
To balance the carrier, adjust the trimmer TC2 and the semi- 
fixed resistor VR5 alternately until the meter pointer in- 
dicates a minimum position. Change the mode to USB and 
if the pointer deflects, then readjust so that the pointer 
deflects the-same amount for both LSB and USB. 


NEUTRALIZING THE FINAL STAGE 


Adjust the drive and final Stages completely using 
21.3 MHz, with a dummy load connected. 

Set the SG switch to OFF and measure the output at the 
ANT terminals (shorted with dummy load) with a high sensi- 
tivity RF voltmeter or a tester having a rectifying diode such 
as 1N60. Then turn the nuetralizing variable capacitor (TC1 
viewed through the adjusting hole in the upper panel of the 
final box) for minimum output. Normally, it is unnecessary 
to remove the shielding case for this adjustment, but be sure 
to use a insulated screwdriver. Use of a non-insulated 
screwdriver will result in incorrect adjustment and also 
cause electric shocks. 


ADJUSTMENT OF SIDE TONE LEVEL (AF-AVR UNIT) 


Adjust VR3 to your desired level. 


ADJUSTMENT OF MONITOR LEVEL (IF UNIT) 


Adjust VR4 to your desired level. 


Fig. 31 Counter Frquency Calibration 
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7.1 GENERAL INFORMATION general by improper operation or connection of the 
transceiver, not by defective components. There is a 
The problems described in this table are failures caused in separate service manual for repair of the TS-820S. 


7.2 TRANSMITTER AND RECEIVER CIRCUITS 


SYMPTOMS REMEDY 


Pilot lights do not light and there is no . Bad power cable or connections. . Check cables and connections. 

receiver noise when the POWER switch is . Blown power supply fuse. . Replace the fuse. 

turned on. . Wrong polarity connection for DC . Check for a negative ground power 
operation. connection. 


Frequency difference between transmit . 9 VDC supply not adjusted. . See Section 6.3. 
and receive. . Short circuit in 9 volt power supply or . Check the 9 volt supply. 
; line. 
FMing on sideband operation. . Improper battery voltage in mobile or . Check battery or alternator voltage. 
portable operation. 


VFO (or FIX) indicator does not light. 1. Rear panel VFO plug not inserted. 1. Insert the jumpered plug. 


The relays operate with the stand-by 1. Improper microphone connection. 1. Require the microphone connector. 
switch in the REC position. 


Signal reports of off frequency operation 1. Calibrator requires alignment. 1. See Secton 6.3 
even though the dial scale is calibrated. 


7.3 RECEIVER SECTION 


Accessory CW filter is installed but selec- 1. Connection of IF board not moved to CW. 
tivity and intelligibility are poor. 2. Bad CW filter. 


An antenna is connected but no signals 1. Inoperative VFO or FC oscillator. 


REMEDY 


1. See Section 6.2 
2. Replace the CW filter. 


1. Insert the shunt plug into back 


are heard. 2. Microphone PTT switch (or stand-by panel. 
switch) is in the transmit position. 2. Release the PTT switch. 
4 3. Transverter switch is ON. 3. Turn the switch OFF. 
An antenna is connected and the calibrator 1. Bad T/R relay. 1. Replace the relay. 
signal is received, but no signals are heard. 
One or more bands are operating but some 1. The PLL unit is not operating on thedefective| 1. Repair the PLL unit. 


are not. band. 
2. The antenna coil of the defective band _ 


requires alignment. 


2. See Section 6.3. 


1. See Section 6.3 
2. Use a step-up transformer to raise 
the line voltage. 


S-meter deflects without a received signal. 


1. 1F board is out of adjustment. 
2. Low AC line voltage. 


1. See Section 6.3. 
2. Open RF GAIN control. 


S-meter reads too high or too low. 1. IF board is out of adjustment. 


2. RF gain control closed causing low 


sensitivity. 
Lack of sensitivity on one or more bands. 1. Receiver section requires realignment. 1. See Section 6.3. 
The RIT control is at zero with the RIT 1. The RIT control is out of adjustment. 1. See Section 6.3. 


circuit on, but the receive and transmit 
frequencies are different. 


RIT control inoperative. 1, RIT circuit off. 1. Push RIT button. 


SSB signal unintelligible. 1. MODE switch is set to wrong sideband. 1.‘ Turn MODE switch to correct sidé- . 
band. 


SSB received signal is extremely high cut (or 1. IF SHIFT is out of adjustment 1. Set it in the center (in the position of click) 
low cut). 
AQ 
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the transceiver. Fixed frequency operation is convenient for 
operation on often used frequencies. The fixed channel os- 
cillator replaces the VFO when the FUNCTION switch is pla- 
ced in the FIX position. 


86 DRIVE KNOB 


The DRIVE tuning control tunes the plate tank circuit of the 
12BY7A driver as well as receiver's antenna and mixer 
coils. In receive the DRIVE control is tuned for maximum 
sensitivity (maximum S-meter deflection). In transmit the 
DRIVE control is tuned for a maximum ALC reading. When 
the control is correctly tuned for transmission it will be cor- 
rectly tuned for reception. 


87) PLATE KNOB 


The PLATE control adjusts the plate tuning of the two final 
amplifier tubes. 


Rear Panel View 
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88) LOAD KNOB 


The LOAD control adjusts the loading of the pi-circuit bet- 
ween the final section and the antenna. The control is adjust 
as described in Section 4 for impedance matching. 


839 DH (DISPLAY HOLD) SWITCH 


With this switch set to ON, the frequency below 100 kHz on 
the display dial remains on even when the main dial knob is 
rotated. This feature is useful to memorize the original fre- 
quency when checking other frequencies. The DH switch 
being ON turns off the lights for “MHz” frequencies, elimina- 
ting a worry about mis-reading frequencies. 


40) DIGITAL DISPLAY UNIT 


The digital display unit indicates operating frequencies to the 
figures of 100 Hz. 

With the option DG-1, the same unit will easily be installed 
to model TS-820, too. 
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3.2 REAR PANEL CONTROLS 


@) RFVOLT 


Use the RF VOLT control to adjust the sensitivity of the RF 
output function of the meter. Adjust it for a 2/3 scale rea- 
ding during CW transmission. 


@) COOLING FAN 


This fan cools the RF amplifier section of the TS-820S to in- 
sure reliable and efficient operation. 


@ ANTENNA CONNECTOR 


This SO-239 coax connector should be attached to a suita- 
ble antenna for transmitting and receiving. See Section 2.4 
for a discussion of an appropriate antenna. 


@) BIAS CONTROL 


The BIAS control adjusts the bias voltage of the two 
$2001A (6146B) amplifier tubes. Tuning the control clock- 
wise increases the idling plate current of the tubes. Section 
4 describes adjustment of the bias current. 


(6) SG SWITCH 


The SG slide switch controls the screen grid voltage on the 
final tubes. For tuning or neutralizing the TS-820S you can 
set the switch to the OFF position. Turn the switch back to 
the ON position for normal operation. The SG voltage is on 
when the switch is up and off when the switch is down. 


() TRANSVERTER IN JACK 


This is the RF input jack for input from a VHF transverter. 


@ TRANSVERTER OUT JACK 


This is the low level RF output jack for use with a VHF trans- 
verter. 


(8) GND (GROUND) LUG 


To prevent accidental shocks from the chassis, as well as in- 
terference, connect a good earth ground to this lug. 


@ FUSE 


This fuse is a 3AG, 4 amp fuse which protects the power 
supply of the transmitter against short circuits. Never use a 
higher amperage fuse than the one specified. An improper 
one can cause extensive damage to the transmitter. When 
the fuse blows out, try to determine the cause before repla- 
cing it. 
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When the position of the AC Voltage Selector Switch is 
changed, it is also necessary to change the power fuse. For 
120 volt operation a 6 ampere fuse, for 220 volt operation a 
4 ampere fuse provided with the TS-820S should be used. 
40) AC VOLTAGE SELECT SWITCH 

This slide switch switches the primary of the power transfor- 
mer to select 120 or 220 VAC operation. 

(1) POWER SUPPLY CONNECTOR 

This 12-pin connector is used to connect an AC or DC power 
source to the transceiver. 

(2) TRANSVERTER CONNECTOR 


This 12-pin connector is used to control an accessory VHF 
transverter. 


FUNCTION FUNCTION 


ALC Transverter in 


Normally closed 
relay contact 


+210 VDC Ground 


Occupied as terminal 


No connection +210 VDC 


—100 VDC No conneétion 


Transverter in Ground 


43) X VERTER SWITCH 


When VHF Transverter (TV-502) is connected to the trans- 
ceiver, the selection of HF or VHF is automatically accom- 
plished by setting the transverter switch to ON or OFF. 


(4) PHONE PATCH IN JACK 
This is a phone patch input terminal for transmission of 
SSTV or other line inputs. 


45) PHONE PATCH OUT JACK 


This is a line output terminal for phone patch or recording. It 
is also used for connection to the input of FSK demodulator 
SSTV. 


(6) SPEAKER JACK 


The receiver audio output can be connected through this 
jack to the external 4 to 16 ohm speaker. The internal 
speaker is disconnected when an external speaker is con- 
nected. ; 


the transceiver. Fixed frequency operation is convenient for 
operation on often used frequencies. The fixed channel os- 
cillator replaces the VFO when the FUNCTION switch is pla- 
ced in the FIX position. 


36) DRIVE KNOB 


The DRIVE tuning control tunes the plate tank circuit of the 
12BY7A driver as well as receiver's antenna and mixer 
coils. In receive the DRIVE control is tuned for maximum 
sensitivity (maximum S-meter deflection). In transmit the 
DRIVE control is tuned for a maximum ALC reading. When 
the control is correctly tuned for transmission it will be cor- 
rectly tuned for reception. 


87) PLATE KNOB 


The PLATE control adjusts the plate tuning of the two final 
amplifier tubes. 


Rear Panel View 
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38 LOAD KNOB 


The LOAD control adjusts the loading of the pi-circuit bet- 
ween the final section and the antenna. The control is adjust 
as described in Section 4 for impedance matching. 


89 DH (DISPLAY HOLD) SWITCH 


With this switch set to ON, the frequency below 100 kHz on 
the display dial remains on even when the main dial knob is 
rotated. This feature is useful to memorize the original fre- 
quency when checking other frequencies. The DH switch 
being ON turns off the lights for “MHz” frequencies, elimina- 
ting a worry about mis-reading frequencies. 


40. DIGITAL DISPLAY UNIT 


The digital display unit indicates operating frequencies to the 
figures of 100 Hz. 

With the option DG-1, the same unit will easily be installed 
to model TS-820, too. 
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3.2 REAR PANEL CONTROLS 


@) REVOLT 


Use the RF VOLT control to adjust the sensitivity of the RF 
output function of the meter. Adjust it for a 2/3 scale rea- 
ding during CW transmission. 


@ COOLING FAN 


This fan cools the RF amplifier section of the TS-820S to in- 
sure reliable and efficient operation. 


@ ANTENNA CONNECTOR 


This S$O-239 coax connector should be attached to a suita- 
ble antenna for transmitting and receiving. See Section 2.4 
for a discussion of an appropriate antenna. 


@ BIAS CONTROL 


The BIAS control adjusts the bias voltage of the two 
S2001A (61468) amplifier tubes. Tuning the control clock- 
wise increases the idling plate current of the tubes. Section 
4 describes adjustment of the bias current. 


6) SG SWITCH 


The SG slide switch controls the screen grid voltage on the 
final tubes. For tuning or neutralizing the TS-820S you can 
set the switch to the OFF position. Turn the switch back to 
the ON position for normal operation. The SG voltage is on 
when the switch is up and off when the switch is down. 


© TRANSVERTER IN JACK 


This is the RF input jack for input from a VHF transverter. 


@ TRANSVERTER OUT JACK 


This is the low level RF output jack for use with a VHF trans- 
verter. 


(8) GND (GROUND) LUG 


To prevent accidental shocks from the chassis, as well as in- 
terference, connect a good earth ground to this lug. 


©) FUSE 


This fuse is a 3AG, 4 amp fuse which protects the power 
supply of the transmitter against short circuits. Never use a 
higher amperage fuse than the one specified. An improper 
one can cause extensive damage to the transmitter. When 
the fuse blows out, try to determine the cause before repla- 
cing It. 
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When the position of the AC Voltage Selector Switch is 
changed, it is also necessary to change the power fuse. For 
120 volt operation a 6 ampere fuse, for 220 volt operation a 
4 ampere fuse provided with the TS-820S should be used. 
40) AC VOLTAGE SELECT SWITCH 

This slide switch switches the primary of the power transfor- 
mer to select 120 or 220 VAC operation. 

)) POWER SUPPLY CONNECTOR 

This 12-pin connector is used to connect an AC or DC power 


source to the transceiver. 


42) TRANSVERTER CONNECTOR 


This 12-pin connector is used to control an accessory VHF 
transverter. 


FUNCTION 


FUNCTION 


Transverter in 


ALC 7 


Normally closed 
relay contact 


Ground 
+210 VDC 


Occupied as terminal 


+210 VDC 


No connection 


—100 VDC 


No conneétion 


Ground 


Transverter in 


43) X VERTER SWITCH 


When VHF Transverter (TV-502) is connected to the trans- 
ceiver, the selection of HF or VHF is automatically accom- 
plished by setting the transverter switch to ON or OFF. 


(4) PHONE PATCH IN JACK 
This is a phone patch input terminal for transmission of 
SSTV or other line inputs. 


(5) PHONE PATCH OUT JACK 


This is a line output terminal for phone patch or recording. It 
is also used for connection to the input of FSK demodulator 
SSW, 


SPEAKER JACK 


The receiver audio output can be connected through this 
jack to the external 4 to 16 ohm speaker. The internal 
speaker is disconnected when an external speaker is con- 
nected. 


TOP VIEW OF THE TS-820S 
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IF UNIT 
(X48-1150-00) 


COUNTER ASS'Y UNIT 
(X60-1020-00) 


INDICATOR UNIT 
(X54-1120-00) 


DISPLAY UNIT 
(X54-1170-00) 


5V-AVR UNIT 
(X43-1220-00) 


VFO UNIT 
(X40-1 110-00) 


COIL PACK UNIT 


(X44-1140-00) | 
> 
RF UNIT 
(X44-1150-00) 
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7.4 TRANSMITTER SECTION 


SYMPTOMS CAUSE 


1. No high voltage (+800v) on the final 
tubes. 
2. Bad final tubes. 
. SG switch is turned off. 


REMEDY 


. Check the HV power supply. 


RF meter deflects with no output (no plate 
current.) 


2. Replace the tubes. 
3. Slide the switch up. 


ALC meter does not deflect and there is . Too little MIC gain. Increase the MIC GAIN control. 


output. 


. Open microphone plug or bad micro- . Check the microphone. 
phone. 

2. Too little microphone gain. 

3. Defective microphone amplifier on the 


GENERATOR board. 


The TS-820 will not operate on SSB. 


2. Increase the MIC GAIN control. 
. Repair the circuit. 


. Adjust control for 2/3 scale reading 
at full output. 


1. RF VOLT contro! not adjusted cor- © 
rectly. 


There is output, but the RF meter shows 
no output. 


. Adjust control for 2/3 scale reading 
at full output. 


. RF VOLT contro! not adjusted cor- 
rectly. 


RF meter deflects too far. 


. See Section 4.12. 
2. Turn the switch on. 


. VOX GAIN control is closed. 
2. VOX switch is OFF. 


VOX does not operate” 


. See Section 4.12. 


. ANTI VOX control requires adjust- 
ment. 


VOX trips with AF sound from the speak- 
er. 


. See Section 4.12. 


. VOX time hold control requires adjust- 
ment. 


VOX circuit releases between words or 
holds too long. 


. See Section 6.4 
Check the power supply output. 
See Section 4.11 


. Detuned final section. 
2. Low negative power supply voltage. 
3. Idling current requires adjustment. 


Excessive plate current. 


ON 


Plate current is too high or too low for 
CW. 


. Carrier requires adjustment. 1. Adjust CAR control. 


Low drive on one or more bands but not . Transmitter section requires alignment. . See Section 6.4. 


“on all bands. 
Broad DRIVE tuning on one or more 
bands. 


. See Section 6.4, 


No drive or intermittent drive on one or PLL unit requires adjustment. 


more bands. 


. Bad driver tube. . Replace the tube. 


Low drive and broad DRIVE tuning on all 
bands. 


Signal reports of carrier. 1. Carrier requires balancing. 1. See Section’ 6.4 
Signal reports of distortion. 1. Too much microphone gain. 1. Reduce MIC control. 
1 


1. Bad final tubes. . Replace the tubes. 


Plate current is too low. 
Tuning becomes very broad. 
Idling current increases. 


1. See Section 6.4 


‘Every time either of the final tubes is 
replace, the TS-820S requires neutraliza- 
tion. 3 


Ai 
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suatecennguvcennaocerunpocusiosaneyscannyccnttccttnuectnnysctntysennnyserunsocuetoceunnscuuatysanntcantt canny cane anne atte HEE AMEE AUER eENNHEEHHAD HEED UNE ANE AAT ATE AREY EEE AN UAE HEED AEE ATELY 


POUL 
ERDD~COLEED 4 


IF UNIT 
(X48-1 150-00) 


COUNTER ASS’Y UNIT 
(X60- 1020-00) 


INDICATOR UNIT 
(X54-1120-00) 


DISPLAY UNIT 
(X54-1170-00) 


5V-AVR UNIT 
(X43-1220-00) 


VFO UNIT 
(X40-1110-00) 


< Bil: rye he Am ime ee 
5 4 - * & j | ietiitt Ni i 

COIL PACK UNIT eeahaial! 

(X44-1140-00) H 
RF UNIT 


(X44-1150-00) 


$2001A 


42 


7.4 TRANSMITTER SECTION 


SYMPTOMS CAUSE REMEDY 


RF meter deflects with no output (no plate 


current.) 


ALC meter does not deflect and there is 
output. 


The TS-820 will not operate on SSB. 


There is output, but the RF meter shows 
no output. 


RF meter deflects too far. 


VOX does not operate” 


VOX trips with AF sound from the speak- 
er. 


VOX circuit releases between words or 
holds too long. 


Excessive plate current. 


Plate current is too high or too low for 
CW. 


Low drive on one or more bands but not 
“on all bands. 

Broad DRIVE tuning on one or more 
bands. 


No drive or intermittent drive on one or 
more bands. 


Low drive and broad DRIVE tuning on all 
bands. 


Signal reports of carrier. 


le 


i 


4 i 
2. VOX switch is OFF. 


ie 


a 


ile 


1. 


No high voltage (+800v) on the final 
tubes. 


2. Bad final tubes. 
3. SG switch is turned off. 


. Check the HV power supply. 


. Replace the tubes. 
. Slide the switch up. 


Too little MIC gain. 


Open microphone plug or bad micro- 
phone. 


2. Too little microphone gain. 
3. Defective microphone amplifier on the 


GENERATOR board. 


RF VOLT contro! not adjusted cor- 
rectly. 


RF VOLT control not adjusted cor- 
rectly. 


VOX GAIN control is closed. 


Ve 


afb 


ile 


ANTI 
ment. 


VOX control requires adjust- 


VOX time hold control requires adjust- 
ment. 


Detuned final section. 


2. Low negative power supply voltage. 


3, 


Aa 


1. 


ES Bo 2 Me Ee, | Wns 2s 
. Carrier requires balancing. 


1. 


ie 


Idling current requires adjustment. 


Carrier requires adjustment. 


Transmitter section requires alignment. 


PLL unit requires adjustment. 


Bad driver tube. 


Increase the MIC GAIN control. 


. Check the microphone. 
Increase the MIC GAIN control. 
Repair the circuit. 

. Adjust control! for 2/3 scale reading 


at full output. 


. Adjust control for 2/3 scale reading 
at full output. 


See Section 4.12. 
. Turn the switch on. 
. See Section 4.12. 


See Section 4.12. 


. See Section 6.4 
. Check the power supply output. 
See Section 4.11 


. Adjust CAR control. 


See Section 6.4. 


See Section 6.4. 


Replace the tube. 


Signal reports of distortion. 


Plate current is too low. 
Tuning becomes very broad. 
Idling current increases. 


Every time either of the final tubes is 
replace, the TS-820S requires neutraliza- 
tion, : 


i 


1 


Too much microphone gain. 


Bad final tubes. 


. See Section’ 6.4 


1. Reduce MIC control. 


1. Replace the tubes. 


1. See Section 6.4 
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PLL System, HF Band SSB/CW/RTTY 
Transceiver 


This transceiver employs newly developed PLL (Phase 
Locked Loop) circuit, covering 1.8 to 29.7 MHz (WWV 
15 MHz) for SSB, CW and RTTY operations. 


. Minimum Spurious and Excellent Overload 


and Crossmod. Characteristic 


The adoption of FET balanced type mixer, MOS FET and 
single conversion system minimizes spurious during 
transmission and assures excellent overload and cross- 
mod. characteristic during reception. 


. Built-in 1F SHIFT Circuit 


IF SHIFT circuit is built in the transceiver to shift IF pass 
band without changing receive frequency. The circuit is 
also called the ‘‘pass band tuning circuit”. It allouwws you 
to eliminate radio interference or set the receive fre- 
quency characteristic to the desired bandwidth simply 
by manipulating one control knob. 


. Built-in RF Processor 


The unique speech processor uses a quick time constant 
at 455 kHz. Since this circuit is of RF type, it produces 
little distortion and, unlike the clipper system, does not 
deteriorate the tonal quality. 


. RF NFB 


RF NFB from the transmit final stage to the driver stage 
improves the cross modulation distortion. The use of 
the amplification type ALC further improves the quality 
of transmit signals. 


. Newly Designed Analog Dial 


The combination of newly designed mono-scale and su- 
b-dial provides easy reading of frequencies. The adop- 
tion of a circuit that is completely free from changes in 
carrier frequencies permits accurate indication of fre- 
quencies on one dial pointer. 


. Digital Display Dial 


The digital dial of TS-820S indicates transmit and 
receive frequencies using carrier, VFO and local oscil- 
lator signals instead of converting VFO frequencies. 
Thus, accurate frequencies can be read at all times at 
any band and any operating mode. 

Since the accuracy of frequencies is set up only by the 
10 MHz standard oscillator, frequencies can be read ac- 
curately up to 100 Hz order by calibrating the oscillator 
with WWV. 

The green indication on the dial assures many hours of 
fatigueless operation. 


« % 


8. 


10. 


11. 


12. 


13. 


14. 


15. 
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SECTION 1. FEATUSES 
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D.H. (Display Hold) SWITCH 
By pressing the D.H switch, the frequency read on the 
digital remains on, thus serving as a memory system. 


. Rigid Structure and Easy Operation 


The transceiver is built with a die casting front panel 
and a rigid chassis, providing outstanding mechanical 
stability for mobile operation. All the operating parts 
such as control knobs and dials are designed and arran- 
ged according to human engineering technology to en- 


‘sure maximum case of operation. 


Monitor Circuit 


The monitor circuit allows you to hear your own voice 
during transmission, which is normally impossible with 
conventional transceivers. This is very useful when 
checking the modulation condition or adjusting the RF 
processor. 


Selector Switch for SSB/CW Receive 
Frequency Response 


During CW reception the audio frequency response is 
automatically narrowed to improve the clarity of sound. 


Build-in Fixed Channel Circuits with RIT 
(crystals are optional) 


The fixed channel circuits with RIT permit the use with 
the built-in VFO for more enjoyable operation. 


Transverter Connector 


Transverter TV-502 (2m) can be connected for ready 
operation. Changeover to HF or VHF is accomplished 
automatically with the power switch of the transverter. 


.Built-in AC Power Supply, and DC Operation with 


Optional DC-DC Converter 


DC-DC Converter DS-1A (option) can be attached to 
the transceiver for mobile operation. 


Wide Variety of Auxiliary Circuits 
and Devices 


The transceiver is completed with a noise blanker 
circuit, VOX circuit, side tone circuit, marker circuit, 
built-in speaker, 3-position AGC switch, heater switch, 
IF OUT terminal and linear terminal. 

The following devices are available as optional extra: 
Remote VFO (VFO-820), CW Filter (YG-88C), Digital 
Display (DG-1), Transverter (TV-502), Microphone 
(MC-50), Low Pass Filter (LF-30A). 
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: TS-820S SPECIFICATION H 
Sauunvccenneoscanunyceneccenenosctannycannen cansnccnnntoscuuneyccuuctnccuanaoocnnann~<uuetn-canegoscuuenyecantenccuuanoscauunnscnnntoscansno-euuunescauutnscatuty=ctsste cttstosetn4too«tn4ty.ct4ete censtoscansto=cauttoenntgoocuastyscaueoccatenoscnnunescattty eattuoectttnpeatttnpectripecantie-etnnpeenntne 
FREQUENCY RANGE......................000000. 160 meter band — 1.80 to 2.00 MHz 
80 meter band — 3.50 to 4.00 MHz 
40 meter band — 7.00 to 7.30 MHz 
20 meter band — 14.00 to 14.35 MHz 
15, meter band — 21.00 to 21.45 MHz 
10 meter band — 28.00 to 28.50 MHz (A) 
10 meter band — 28.50 to 29.00 MHz (B) 
10 meter band — 29.00 to 29.50 MHz (C) 
10 meter band — 29.50 to 29.70 MHz (D) 
WWV — 15.0 MHz (receive only) 
ILO DD) Berane eects. acces eoccevcescntcccesttneee: USB, LSB, or CW, FSK 
POWER REQUIREMENTG...................... apace) Meeaiiegms 120/220VAG co/coK: 13. 8V DC operation 
fina PT 75829 
Receive 57 watts (heaters on) 45 watts (heaters on) 5A (heaters on) 
38 watts (heaters off) 26 watts (heaters off) 1.4A (heaters off) 0.6A (heaters off) 
mikes 292 watts 280 watts 16A 
(maximum) (maximum) (Maximum) (maximum) 
PLATE POWER INPUT Tee ee ee eee CeCe ee eee ee ee ee 120/220 VAC, 50/60 Hz operation 13.8V DC operation 
200 watts PEP for SSB operation 120 watts PEP for SSB operation 
160 watts DC for CW operation 90 watts DC for CW operation 
100 watts for FSK operation 60 watts for FSK operation 
AUDIO INPUT IMPEDANCE................... 50 k ohms (high impedance) 
AUDIO OUTPUT IMPEDANCE............... 4 to 16 ohms (speaker or headphones) 
AUDIOSOUTP UT uses et ee a More than 1.5 watts (with less than 10% distortion) into an 8 ohm load. 
RF OUTPUT IMPEDANCE...................... 50 ~ 75 ohms 
FREQUENCY STABILITY ................00...... Within 100 Hz during any 30 minute period after warmup 
: Within-+1 kHz during the first hour after 1 minute of warmup 
AUDIO FREQUENCY RESPONSE.......... 400 to 2600 Hz, within —6 db 
CARRIER SUPPRESSION ...................... Carrier better than 40 db down from the output signal 
SIDEBAND SUPPRESSION ................... Unwanted sideband is better than 50 db down from the output signal 
HVA GE RATIO Ferre crisccccccs<cteeeme ete Image frequency better than 60 db down from the output signal 
HARMONIC RADIATION...................0065 Better than 40 db down from output signal 
SPURIOUS RADIATION .....00.. cece Better than 60 db down from output signal (without harmonic radiation) 
HEIR EJECTION Wat vceitccsattcvsis tees Sustey « ccal IF frequency is 80 db or more down from output signal 
RECEIVER SENSITIVITY .................0...05. 0.25 nV S-+N/N 10 db or more 
RECEIVER SEEECTIVITY sect os SSB: 2.4 kHz bandwidth (—6 db down) 


TUBE AND SEMICONDUCTOR 
COMPLEMENT 


EIEN SION cece rete cian ccescaamsieanetn: 
MVE UGH Tits: Soap: a 8. ates peers weds 


4.4 kHz bandwidth (—60 db down) 
0.5 kHz bandwidth (—6 db down) 

1.8 kHz bandwidth (—60 db down) 
* (with optional CW filter installed) 


Tubes 
Ic’S 


FEto 
Transistors 
Diodes 


13.2" wide x 5.9”high x 13.2” deep 
37.4 Ibs. 
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For antenna adjustments, the transceiver may be loaded 
lightly, using the TUN position instead of Operating at full 
Power output. This will limit tube dissipation during adjust- 
ments, and will also help to’ reduce interference on the fre- 
quency. In any case, do not leave the transmitter on for very 
long at one time. Turn it on just long enough to tune and 
load, and get a field strength reading. Start out with the an- 
tenna whip at about the center of its adjustment range. Set 
the VFO to the desired operating frequency and then adjust 
the PLATE control for a dip, and then the LOAD control. 
Then observe the field strength reading. The field strength 
meter may be set on top of the dash, on the hood, or at an 
elevated location some distance from the car. 


Change the whip length a half inch, or so at a time, retune 
the finals each time, and again check the field strength at the 
antenna. Continue this procedure until the point of maxi- 
mum field strength is found. This adjustment will be most 
Critical on 75 meters, somewhat less Critical on 4G; until on 
10 meters the adjustment will be quite broad. After tuning 
the antenna to resonance, the finals can be loaded to full po- 
wer. 


2.5 MICROPHONE 


Attach the microphone connector to a suitable microphone 
as shown in Figure 2. Be sure that the PTT switch of the mi- 
crophone is separate from the microphone circuit, as shown 
in Figure 3. 

It should be noted that a microphone with a 3P plug having 
a common earth terminal cannot be used. 


The microphone input is designed for high impedance (50k 
ohms) microphones only. The choice of microphone is im- 
portant for good speech quality, and should be given serious 
consideration. The crystal lattice filter in the transceiver pro- 
vides all the restriction necessary on audio response, and 
further restriction in the microphone is not required. It is 
more important to have a microphone with a smooth, flat re- 
sponse throughout the speech range. 


The microphone manufacture’s instructions should be follo- 
wed in connecting the microphone cable to the plug. With 
many microphones, the push-to-talk button must be pressed 
to make the microphone operative. For PTT operation, this 
feature may be disabled, if desired, by opening the micro- 
phone case and permanently connecting the contacts which 
control the microphone. 


The standard microphone sensitivity is within the range of \ 


—50dB to —60aB. Ifa microphone having a higher sensi- 
tivity is used, the ALC circuit will not function properly. In 
this case, insert an attenuator as shown in the illustration at 
right or connect a resistor (10k ~ 33k ohms) in parallel 
with the capacitor 100 pF (C94) in the IF unit 
(X48-1150-00) of the transceiver. 


10k2 to 33k2 


TS-820S 
MIC Connector 


10kQ 


MIC 


2.6 KEY 


If CW operation is desired, connect a key to the KEY jack. 


2.7 EXTERNAL SPEAKER AND 
HEADPHONES 


Receive audio output from the TS-820S is 1.5 watt at 4to 16 
ohms. The TS-820S has a built-in speaker. However, if an 
external speaker is desired for fixed station or mobile opera- 
tion, simply connect it to the SPEAKER jack on the real pa- 
nel. The speaker may be any good 8 ohm permanent ma- 
gnet type in the 4 inch or large size. The internal speaker is 
disconnected when an external speaker is used. 
Headphones should also be 8 ohms impedance. When the 
headphones are connected to the front panel PHONES jack 
the speaker is disabled. 


2.8 RTTY (FSK) 


For RTTY operation, connect a teletypewriter to the RTTY 
KEY jack on the rear of the transceiver. Since this jack is 
connected to the switching circuit for shifting frequencies, a 
relay should be inserted in the closed loop of the teletypew- 
riter for keying operation. 


2.9 GROUND 


So preventing to receive an electric shock, TVI and BCI, 
select a good, effective ground for installation and then con- 
nect an earthing wire to the backside of GND terminal. Use 
a heavy earth line as big as possible, it is because short-line 
wiring is regarded as most effective for operation. 


SUL 


2.1 UNPACKING 


Remove the TS-820S from its shipping box and packing 
material and examine it for visible damage. If the equipment 
has been damaged in shipment, save the boxes and packing 
material and notify the transportation company immedia- 
tely. It is a good idea to save the boxes and packing material 
in any case because they are very useful for shipping or mo- 
ving the equipment. 


The following accessories should be included with the trans- 
ceiver: 


Operating Manual 
Microphone Plug 
Jumpered 9-pin Plug (installed) 
RCA Phono Plugs 
Alignment Tool 
Plastic Extension Feet 
with Screws 

AC Power Cord 
Speaker Plug 

8P US Plug 

Fuse (6A x 2, 4A x 2) 


NO —- Oe = a= 
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2.2 OPERATION LOCATION 


As with any solid state electronic equipment the TS-820S 
should be kept from extremes of heat and humidity. 
Choose an operating location that is dry and cool, and avoid 
Operating the transceiver in direct sunlight. Also, allow at 
least 3 inches clearance between the back of the equipment 
and any object. This space allows an adequate air flow from 
the ventilating fan to keep the transceiver cool. 


2.3 POWER CONNECTIONS . 


Make sure the POWER switch on the front panel of the 
TS-820S is turned off, the stand-by switch is put in the REC 
position, and that the voltage switch on the back of the 
TS-820S is switched to the correct line voltage (120 or 220.) 
Connect the POWER cord to an appropriate external power 
source. 


2.4 ANTENNA 


Connect a 50 ~ 75 ohms antenna feedline to the coaxial 
connector on the rear panel. 


Fixed Station — Any of the common antenna systems desi- 
gned for use on the high frequency amateur bands may be 
used with the TS-820S, provided the input impedance of the 
transmission line is not outside the capability of the pi-out- 
put matching network. The transmission line should be of 
the coaxial cable type. An antenna system which shows a 
standing wave ratio of less than 2 : 1 when using 50 or 75 
ohm coaxial transmission line, or a system that results in a 
transmission line input impedance that is essentially resisti- 
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ve, and between 15 and 200 ohms will take power from the 
transceiver with little difficulty. If openwire or balanced type 
transmission line is used with the antenna, a suitable an- 
tenna tuner is recommended between the transceiver and 
the feed line. Methods of construction and operating such 
tuners are described in detail in the ARRL Antenna Hand- 
book, and similar publications. For operation on 75 and 40 
meter bands, a simple dipole antenna, cut to resonance in 
the most used portion of the bands, will perform satisfacto- 
rily. For operation of the transceiver on the 10, 15, and 20 
meter bands, the efficiency of the station will be greatly in- 
creased if a good directional rotary antenna is used. Re- 
member that even the most powerful transceiver is useless 
without a proper antenna. 


Mobile Station — Mobile antenna installations are critical, 
since any mobile antenna for use on the high frequency 
bands represents a number of compromises. Many ama- 
teurs lose the efficiency of their antenna through improper 
tuning. Remember the following points when using the 
TS-820S with a mobile antenna. 


The “Q” of the antenna loading coil should be as high as 
possible. There are several commercial models available 
which use high ‘‘Q” coils. 


The loading coil must be capable of handling the power of 
the transceiver without overheating. In the CW mode the 
power output of the transceiver will exceed 80 watts. 


The SWR bridge is a useful instrument, but unfortunately it 
is quite often misunderstood, and overrated in importance. 
Basically, the SWR bridge will indicate how closely the an- 
tenna load impedance matches the transmission line. With 
long transmission lines, such as will be used in many fixed 
station installations, it is desirable to keep the impedance 
match fairly close in order to limit power loss. This is parti- 
cularly true at the higher frequencies. The longer the line, 
and the higher the frequency, the more important SWR be- 
comes. However, in mobile installations the transmission 
line seldom exceeds 20 feet in length, and an SWR of even 
4 to 1 adds very little power loss. The only time SWR will 
indicate a low figure is when the antenna presents a load 
close the 50 ohms, but many mobile antennas will have a 
base impedance as low as 15 or 20 ohms at their resonant 
frequency. In such a case, SWR will indicate 3 or 4 to 1, 
and yet the system will be radiating efficiently. 


The really important factor in your mobile antenna is that is 
should be carefully tuned to resonance at the desired fre- 
quency. The fallacy in using an SWR bridge lies in the fact 
that it is sometimes possible to reduce the SWR reading by 
detuning the antenna. Field strength may actually be redu- 
ced in an effort to bring SWR down. Since field strength is 
the primary goal, we recommend a field strength meter for 
antenna tuning. 
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Matching transformer 


(a) Unsuitable for PTT operation. 
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(b) Unsuitable for PTT operation 
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(c) Suitable for PTT operation. 


Fig. 3 A Suitable PTT Microphone 
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Fig. 4 Back Panel Jumpered EXT VFO Connection 


VFO—820 


ANTENNA 


RTTY KEY CW KEY 


P77, 
PHONE PATCH SPEA: 
IN OUT KER 


- 120V /220V 
i) MICROPHONE ie 
MC-50 


HEADPHONE = ae 
HS-4 EXTERNAL 


SPEAKER 
Fig. 1(a) Connection 


IMPORTANT-When wiring a new power plug, 
confirm that the pin numbering on the new plug 
is identical to the pin numbering on the POWER 
connector. The transveiver can be damaged by 
incorrect pin wiring. 


120/220 VAC 


seen from the cord. 


Microphone 


0C 13.8VQ @& DC OPERATION 
Fig. 1(b) Power Plug Wiring 


Fig. 2 Microphone Connection Wiring 


3.1 FRONT PANEL CONTROLS 
@ METER 


The meter monitors six different functions, depending on 
the position of the METER switch. In receive the meter is 
automatically an S-meter. The S-meter shows received si- 
gnal strength on a scale of O to 40 db over SQ. In transmit 
the meter function depends on the position of the METER 
switch, as described below. 


@ METER SWITCH 


The position of the METER switch determines the function 
of the meter. The switch selects one of the following func- 
tions (see Section 4 for nominal meter readings): 


ALC (Automatic Level Control) — In this position the 
meter monitors the ALC voltage of the internal 
ALC circuit (or the ALC voltage feedback’ from a 
linear amplifier operated in conjunction with the 
TS-820S). For SSB operation the ALC reading for 
voice peaks should be within the indicated ALC 
_ range of the meter. The ALC voltage adjustment 
is made with the MIC control for SSB and with 
the CAR control for CW. 


iP (Plate Current) — In this position the meter moni- 
tors the plate current of the final tubes. The me- 
~_ ter scale is calibrated from O to 350 ma. 


RF: | (Output Power) — In this position the meter mo- 
nitors the relative output power of the transcei- 
ver. There is no meter scale for this position. 
Normally the reading should be adjusted with the 
RF VOLT control for a 2/3 scale meter reading. 


COMP: This indicates the state of compression when the 
speech processor is operated. 


HV: (High Voltage) — In this position the meter moni- 
tors the high voltage from the power supply. The 
meter scale is calibrated from O to 10, indicating 
0 to 1000 volts. 


@ ATT INDICATOR 

This indicator uses a light emitting diode. It is illuminated 

when the RF ATT switch is turned to ON. 

@ FIX (FIXED CHANNEL OPERATION) 
INDICATOR 


The FIX indicator is a lightemitting diode which illuminates 
whenever the TS-820S's internal fixed frequency oscillator is 
controlling the transceiver’s operation. 
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©) VFO INDICATOR 


The VFO indicator is a light emitting diode which illuminates 
whenever the TS-820S’s internal VFO is controlling the trans- 
ceiver's operation. The indicator is not lighted during fixed 
channel, or remote VFO, operation. 


© RIT INDICATOR 


This light emitting diode is illuminated when the RIT circuit 


is turned on, showing that the transmit and receive frequen- 


cies may be different. 


@ SUB-DIAL 


The sub-dial is turned with the main tuning knob to select 
the operating frequency of the transceiver. It is calibrated at 
50 kHz intervals from 0 ~ 500 kHz. 


DIAL SCALE 


The unique mono-scale permits direct reading of frequencies 
over the range of O to 500 kHz graduated at 1 kHz inter- 
vals. Operating frequency can be obtained by adding the 


' frequency read on the dial to the frequency (MHz) indicated 


on the BAND switch. 


@) DIAL CALIBRATE KNOB 


oS 
This knob is used to calibrate the reading on the dial scale. 
It should not be used for tuning purposes. 


MAIN TUNIG KNOB 


This knob turns the VFO and dial scale to select the fre- 
quency to be added to the band frequency to establish the 
transceiver’s operating frequency. 


@4) STAND-BY SWITCH 


This two position lever switch selects one of the following 
functions: 


REC: The transceiver is receiving unless the micro- 
phone PTT switch is switched to transmit, or the 
VOX circuit is activated. 


SEND: The TS-820S is locked into the transmit mode in 
this switch position. 
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the RIT circuit is ON. By turning the RIT knob, the receive 
frequency of VFO can be changed by +3 kHz and the fre- 
quency of fixed channel by +150 Hz without changing the 
transmit frequency. 


@) BAND SWITCH 


This 11-position switch selects all the necessary circuits to 
tune the transceiver to the desired 500 kHz band. 


@6) FUNCTION SWITCH 


This 7-position rotary switch selects one of the following 
transceive functions. 


=: CAL- This position allows calibration of the TS-820S’s 

FIX: internal VFO to one of the transceiver’s fixed fre- 
quency channels {if an optional fixed channel cry- 
Stal is installed). With the switch in this pdsition a 
signal is generated at the selected fixed channel 
frequency and the main tuning knob can be tuned 
to zero beat the calibrating signal. 


This position allows calibration of the VFO-820 
(remote VFO) to the transceiver’s operating fre- 
quency. With the switch in this position, the 
transceiver generates a calibrating signal and the 
VFO-820 can be tuned to zero-beat the calibra- 
ting signal. 


With the switch in this position, the transceiver’s 
calibrator circuit generates a marker signal at 
every 25 kHz for normal calibration of the internal 
VFO. 

VFO: The switch is kept in this position for normal 

transceive operation. 

VFO.R: With the switch in this position, the TS-820S’s in- 
ternal VFO controls the receive function and the 
internal fixed channel oscillator controls the trans- 
mit function (if fixed channel crystals are installed 
in the oscillator). 

FIX.R: With the switch in this position, the TS-820S’s in- 
ternal VFO controls the transmit function and the 
built-in fixed channel oscillator controls the re- 
ceive function (if fixed channel crystals are instal- 
led in the oscillator). The VFO.R and FIX.R allow 
cross-channel operation without an external VFO. 


FIX: With the switch in this position, the TS-820S’s 


fixed channel oscillator controls the transmit and 
receive function of the transceiver (if accessory 
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‘fixed channel crystals are installed in the transcei- 
ver). 


@ HH. SW (HEATER) SWITCH 


This switch turns the heater circuits of the three transmitting 
tubes on and off. The heaters would normally be turned to 
OFF to reduce power consumption in mobile or portable re- 
ceiving. 


‘@8) POWER SWITCH 


The POWER switch turns all the power on and off in the 
TS-820S. 


@9 RIT KNOB 


This knob is used to change receive frequency when the RIT 
circuit is in operation. Set the center position (0) of the 
RIT knob to the RIT-OFF. 


IF SHIFT KNOB 


By using this knob during reception, the center frequency of 
the IF crystal filter can be shifted by +1.7 kHz, facilitating 
the adjustment of the tonal quality of receive signal or elimi- 
nating radio interference from nearby frequencies. For nor- 
mal operation, this knob should be set to the center position 
(click is heard). 


61) MIC GAIN KNOB 


This knob is used for adjustment of the gain of MIC amplifier 
during SSB operation. Adjust so that the meter pointer does 
not deflect beyond the ALC zone. 


62) CAR (CARRIER) LEVEL KNOB 


Used to adjust carrier level during CW operation. Adjust so 
that the meter does not deflect beyond the ALC zone. 


63) AF GAIN KNOB 


This knob adjusts the gain of the receiving audio amplifier. 
The audio volume of the received signal increases as the 
control is turned clockwise. 


G4) RF GAIN KNOB 


This control adjusts the gain of the receiver section's RF am- 
plifier. Turn the knob fully clockwise for maximum gain and 
for a correct S-meter reading. Turn the control counter-- 
clockwise to reduce the gain. ; 


@5) FIX CH (FIXED CHANNEL) SELECT SWITCH 


This four-position rotary switch selects between four diffe- 
rent fixed frequency channels which can be installed inside 


( 
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@2) VOX SWITCH 


This two-position lever switch selects one of the following 
functions. 7 


MAN: With the switch in this position, the transceiver is 
switched into transmit or receive by the stand-by 
switch or the PTT switch on the microphone. 


VOX: With the switch in this position, the VOX circuit is 


turned on for voice operated transmit on SSB se- 


mi-automatic break-in operation on CW. 


43) NB SWITCH 


The NB switch turns the built-in noise blanker circuit on and 
off. The noise blanker is designed to reduce pulsating igni- 
tion type noises. When the lever switch is flipped up, the 
circuit is turned on. = 

MONI! (MONITOR) SWITCH 

This switch is used to demodulate part of the Output of the 
transmit IF amplifier for monitoring transmit signals. 

@) AGC SWITCH 

The AGC switch controls the AGC (Automatic Gain Control) 


Circuit giving the operator three choices: 


OFF: It may be desirable to turn the AGC off when re- 
ceiving a very weak signal. 


FAST: The FAST AGC position is designed for use in CW 
Operation. 


SLOW: Use the SLOW AGC position for SSB operation. 


PHONES JACK 


The headphones jack allows use of a 4 to 16 ohm set of 
headphones with a 1/4” phone plug attached. When the 
phones are plugged into the transceiver, the speaker is dis- 
connected. 


47) MIC CONNECTOR 


The microphone connector is four pronged, allowing use of 
the PTT microphone. Figure 2 shows how to wire the plug 
on the microphone cable. 


MODE SWITCH 


The MODE switch is used for selection of type of waves or 
for TUNE operation. 


TUN: Used for adjustment of transmit conditions. The 
input power to the final stage is low as compared 
with that for CW so that the final stage tubes can 
be protected against damage due to overloading 
during adjustment. Since the KEY circuit is ino- 
perative in the TUN mode, the transceiver cannot 
be used for transmission or reception. 

; 


CW: Used for CW operation. 

USB: Used for USB operation. It is internationally de- 
termined that the 14, 21 and 28 MHz bands be- 
long to USB. 

LSB: Used for LSB operation. It is internationally de- 
termined that the 3.5 and 7 MHz bands belong to 
LSB. 

FSK: For RTTY operation with teletypewriter. 


COMP LEVEL KNOB 


Pull this knob during SSB operation. The speech processor 
is activated and the talk-power is increased. Adjust the 
state of compression by turning the knob while observing 
the COMP meter. 


QQ) DELAY KNOB 


The DELAY control adjusts the holding time of the VOX cir- 
cuit for VOX or break-in CW operation. The control will have 
to be adjusted to the preference of the individual operator. 


@1) ANTI VOX KNOB 


This control adjusts the level of the anti VOX signal fed in to 
the VOX circuit. Adjust the control to prevent feedback of 
the speaker from tripping the VOX circuit. 


@) VOX GAIN KNOB 


This control adjusts the sensitivity of the VOX circuit by ad- 
justing the gain of the VOX amplifier, for voice controlled 
operation. 


@3) RF ATT SWITCH 


With this switch set to ON, ATT (attenuator) of about 20 dB 
is connected to the antenna circuit, protecting the RF ampli- 
fier and mixer circuit from strong input signals. 


@4 RIT SWITCH 


This is the switch for the RIT (receiver incremental tuning) 
Circuit. To turn on the circuit, press this switch; to turn off, 
press it once again. The RIT indicator is illuminated when 
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3.2 REAR PANEL CONTROLS 


@ RFVOLT 


Use the RF VOLT control to adjust the sensitivity of the RF 
output function of the meter. Adjust it for a 2/3 scale rea- 
‘ding during CW transmission. 


@ > COOLING FAN 


This fan cools the RF amplifier section of the TS-820S to in- 
sure reliable and efficient operation. 


@ ANTENNA CONNECTOR 


This SO-239 coax connector should be attached to a suita- 
ble antenna for transmitting and receiving. See Section 2.4 
for a discussion of an appropriate antenna. 


@ BIAS CONTROL % 


The BIAS control adjusts the bias voltage of the two 
S2001A (6146B) amplifier tubes. Tuning the control clock- 
wise increases the idling plate current of the tubes. Section 
4 describes adjustment of the bias current. 


© $G SWITCH 


The SG slide switch controls the screen grid voltage on the 
final tubes. For tuning or neutralizing the TS-820S you can 
set the switch to the OFF position. Turn the switch back to 
the ON position for normal operation. The SG voltage is on 
when the switch is up and off when the switch is down. 


© TRANSVERTER IN JACK 


This is the RF input jack for input from a VHF transverter. 


@ TRANSVERTER OUT JACK 


This is the low level RF output jack for use with a VHF trans- 
verter. 


GND (GROUND) LUG 


To prevent accidental shocks from the chassis, as well as in- 
terference, connect a good earth ground to this lug. 


@ FUSE 


This fuse is a 3AG, 4 amp fuse which protects the power 
supply of the transmitter against short circuits. Never use a 
higher amperage fuse than the one specified. An improper 
one can cause extensive damage to the transmitter. When 
the fuse blows out, try to determine the cause before repla- 
cing it. 
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When the position of the AC Voltage Selector Switch is 
changed, it is also necessary to change the power fuse. For 
120 volt operation a 6 ampere fuse, for 220 volt operation a 
4 ampere fuse provided with the TS-820S should be used. 


AC VOLTAGE SELECT SWITCH 


This slide switch switches the primary of the power transfor- 
mer to select 120 or 220 VAC operation. 


‘@) POWER SUPPLY CONNECTOR 


This 12-pin connector is used to connect an AC or DC power 
source to the transceiver. 


(2) TRANSVERTER CONNECTOR 


This 12-pin connector is used to control an accessory VHF 


transverter. 
PIN FUNCTION FUNCTION 
Transverter in 


1 ALC 


Normally closed 
relay contact 


Occupied as terminal 


+210 VDC Ground 


+210 VDC 


No connection 


—100 VDC 


No conneétion 


Transverter in Ground 


43) X VERTER SWITCH 


When VHF Transverter (TV-502) is connected to the trans- 
ceiver, the selection of HF or VHF is automatically accom- 
plished by setting the transverter switch to ON or OFF. 


PHONE PATCH IN JACK 


This is a phone patch input terminal for transmission of 
SSTV or other line inputs. 


(5) PHONE PATCH OUT JACK 


This is a line output terminal for phone patch or recording. It 
is also used for connection to the input of FSK demodulator 
SSTV. 


SPEAKER JACK 


The receiver audio output can be connected through this 
jack to the external 4 to 16 ohm speaker. The internal 
speaker is disconnected when an external speaker is con- 
nected. 


the transceiver. Fixed frequency operation is convenient for 
operation on often used frequencies. The fixed channel os- 
cillator replaces the VFO when the FUNCTION switch is pla- 
ced in the FIX position. 


36) DRIVE KNOB 


The DRIVE tuning control tunes the plate tank circuit of the 
12BY7A driver as well as receiver's antenna and mixer 
coils. In receive the DRIVE control is tuned for maximum 
sensitivity (maximum S-meter deflection). In transmit the 
DRIVE control is tuned for a maximum ALC reading. When 
the control is correctly tuned for transmission it will be cor- 
rectly tuned for reception. 


6?) PLATE KNOB 


The PLATE control adjusts the plate tuning of the two final 
amplifier tubes. AS 


Rear Panel View 


~~ @ ® @ 


LOAD KNOB 


The LOAD control adjusts the loading of the pi-circuit bet- 
ween the final section and the antenna. The control is adjust 
as described in Section 4 for impedance matching. 


DH (DISPLAY HOLD) SWITCH 


With this switch set to ON; the frequency below 100 kHz on 
the display dial remains on even when the main dial knob is 
rotated. This feature is useful to memorize the original fre- 
quency when checking other frequencies. The DH switch 
being ON turns off the lights for “MHz” frequencies, elimina- 
ting a worry about mis-reading frequencies. 


40) DIGITAL DISPLAY UNIT 


The digital display unit indicates operating frequencies to the 
figures of 100 Hz. 


With the option DG-1, the same unit will easily be installed 
to model TS-820, too. 


o ® ® ®@ ® @® 
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SECTION 4. OPERATING INSTRUCTIONS 


[SECTION 4. OPERATING INSTRUCTIONS 


eens, ,SECTION 4. OPERATING INSTRUCTIONS = 


4.1 PRELIMINARY PROCEDURE 


Set the MIC and CAR controls to zero and the MODE switch 
to LSB, USB, or CW to prevent accidental transmit con- 
ditions before tuning. The TS-820S must be operated into a 
50 ~ 75 ohm antenna or dummy load with an SWR less 
than 2: 1, Random length wire antennas or light-bulb dum- 
my loads cannot be used. Conventional half-wave dipoles 
and beam antennas should only be used at or near their 
resonant frequency. Exceeding an SWR of 2:1 can 
damage the components in the output stage of the 
transceiver. 


Be sure to complete all of the required cabling, as described 
in Section 2.3 ~ 2.8. 


With a suitable antenna and microphone (or key) connected 
to the transceiver, set the TS-820S switches to positions des- 
cribed in Table 1. 


4.2 RECEIVER TUNING 


Refer to Table 1 for the initial switch settings of the TS-820S 
for receiving, and then continue with the described proce- 
dure. 


TABLE 1. Initial Switch Settings for Receiving 


CONTROL LOCATION 


FRONT PANEL CONTROLS 


BAND Switch 
POWER Switch 
H. SW Switch 
Stand-by Switch 
NB Switch 

RIT Switch 

RF ATT 


AGC Switch 
MODE Switch 
PLATE Knob 
DRIVE Knob 
RIT Knob 

AF GAIN Knob 
IF SHIFT Knob 
RF GAIN Knob 


REAR PANEL CONTROLS 
SG Switch 
X VERTER Switch 


The remaining controls do not affect reception so they may 
be in any position. 
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CONTROL 


FUNCTION Switch 


EXT VFO Connector 


Push the POWER switch on. The meter, dial scale, and VFO 
indicator will light, indicating that the transceiver is opera- 
ting. The receiver section is fully solid-state allowing recep- 
tion with the H. SW switch turned to OFF. Advance the AF 
GAIN control clockwise until some receiver noise is heard in 
the speaker. Turn the main tuning dial within the frequency 
range of the amateur band chosen until a signal is heard. 
Tune the signal for the clearest possible reception, and then 
adjust the DRIVE control for maximum deflection of the S-- 
meter. 


The RF GAIN control varies the AGC feedback voltage which 
effects the S-meter reading. With the RF GAIN control fully 
clockwise, the S-meter gives a proper signal strength rea- 
ding. Tuning the control counter-clockwise reduces the RF 
GAIN, reducing signal strength and band noise. : 


4.3 READING THE OPERATING 
FREQUENCY 


The frequency dial of TS-820S indicates accurate carrier 
positions regardless of operating modes because of the use 
of a special circuit system, thus the transmit and receive fre- 
quency can be directly read on the dial, except for CW recep- 
tion in which case the frequency on the dial is lower by the 
beat frequency than the receive frequency. 

When the digital display is used. 

If there is any difference between the frequencies on the dial 


POSITION 


Desired band 

OFF 

OFF 

REC 

OFF 

OFF 

OFF 

VFO 

SLOW or FAST 

To the appropriate sideband or CW 
Middle of the range for the band 
Centered 

Centered 

Fully counter-clockwise 

Centered 

Fully clockwise 

The jumpered plug must be in this socket 
ON (up position) 

OFF 


(( 


@?) EXTERNAL VFO CONNECTOR 


This 9-pin connector provides a means of interconnecting 
the KENWOOD VFO-820, another external VFO, or an ex- 
ternal receiver. The interconnecting cable is provided with 
the VFO-820. The 9-pin jumpered VFO plug provided with 
the TS-820S must be inserted in this socket for normal 


transceiver operation. 
pin FUNCTION | pin | FUNCTION 
A Calibrator signal 


VEO signal 6 (9 VDC) 


No connection 


9 VDC to internal 
VFO (pin 9) 


9 VDC to external 
VFO 


VFO signal shield 


Ground 


12.6 VAC 


Relay voltage 
(+ on transmit) 


REMOTE CONNECTOR 


The REMOTE connector is an 8-pin socket for use in inter- 
connecting a linear amplifier, an external speaker, or another 
accessory item. (See Fig. 30) 

FUNCTION ‘ 


Few [| Funcrion | Pw | 

Normally open 
st Ba RG 
Fa ane 


No connection ALC threshold level 
approx. —6V 
Normally closed 7 Occupied as terminal 
relay contact 
joan || 


External speaker 
Load impedance 
Remove screw and 
Stopper plate 


Ss 


y 


4 ~ 162 


Switch stopper 
to opposite side 


120V 


eae 


stopper plate 


Fig. 5 Changing 


26/44 


IF OUT JACK 


> 
Receive signals from the final IF stage are supplied to this 
jack for monitoring waveforms of opposite stations. 


Frequency 8.83 MHz 
Output Approx. 0.67 Vrms. (ANT input more than 
3uV, load resistance 4.7 kQ) 


‘ 
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CW KEY JACK 


..Connect a key to this 1/4” phone jack for CW operation. 


Key opened terminal voltage approx. —65V. 


@i) RTTY KEY JACK 


This is used for FSK operation. A 2P plug should be inserted 
for connection to the switching circuit of a teletypewriter. 


@2) DC-DC CONVERTER CONNECTING HOLE 


DC-DC Converter (DS-1A, option) can be wired through this 
hole. For wiring, remove the cover plate. 


Aa 
TUBE? 94 4 


ae 


Lock lever by attaching 
Stopper plate to opposite 


side screw 


Power Voltage from 220V to 120V 
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rh 


RIT can be checked bh the indicator in the window of the 
dial. G 


4.8 IF SHIFT 


By using the IF SHIFT knob during reception, the pass band 
frequency of the crystal filter can be shifted by about 
+1.7 kHz because of adoption of PLL (Phase Locked Loop) 
Circuit in the local oscillator circuit. This is One of the major 
features of TS-820S and can be used in the following cases: 


1. Adjustment of Tonal Quality and Interference Rejection 
during SSB Reception. 


When the transceiver is used in USB mode, turn the IF 
SHIFT knob in the “+ direction and the lower frequen- 
cies are cut out. Turning the knob in the “—” direction 
cuts out the higher frequencies (these procedures are 
reversed for LSB mode). Adjust the knob so that the to- 
nal quality suits your listening preference. The IF SHIFT 
knob is also effective in eliminating interference when 
the receive signals are superposed on nearby signals. 
2. Adjustment of Tonal Quality during CW Operation 


For detailed descriptions, refer to Section 4.13 “CW 
operation”. 
3. FSK (RTTY) Operation at 850 Hz Shift 


For detailed descriptions, refer to Section 4.19 mR TY. 
operation”. 


4.9 NOISE BLANKER 


“The TS-820S has a sophisticated built-in noise blanker 


designed to reduce ingition type impulse noise. The noise 
blanker is particularly important for mobile Operation. When 
necessary, activate the noise blanker circuit by flipping the 
NB switch up. 


4.10 AGC (AUTOMATIC GAIN CONTROL) 


Set the AGC switch to the position appropriate for the 
received signal. Generally for SSB reception set the AGC 
switch to SLOW, for CW reception set the AGC switch to 
FAST, and for reception of a very weak signal the switch 
may be set to OFF. 


4.11 TRANSMITTER TUNING 


Connect the TS-820S to a50 ohm dummy load or a 50 ohm 
antenna with an SWR of less than 2 : 1 before making any 
transmitter adjustments. The life of the final tubes is directly 
related to the SWR of the antenna and to the length of tu- 
ning periods. 


Refer to Table 2 for the initial switch settings of the TS-820S 
for transmitting. Tune the main tuning knob to the desired 
operating frequency. 

PLATE IDLING CURRENT (See Fig. 7) 


Turn the main tuning knob to the desired Operating fre- 
quency within the amateur band selected. Flip the stand-by 


18 


switch to SEND and check that the plate current (IP) is 60 
ma. If the plate current is not correct, adjust the rear panel 
BIAS control for a correct 60 ma of idling current and return 
the stand-by switch to REC. 


CAUTION: Ifthe plate current is very much higher than 60 
ma do not leave the stand-by switch on for more than a few 
seconds. Excessive plate current shortens the life of the fi- 
nal tubes. 


DRIVE TUNING (See Fig. 8) 


Shift the METER switch to ALC and the MODE switch to 
TUN and peak the ALC reading (maximum meter deflection) 
with the DRIVE control. The stand-by switch is in the SEND 


position for adjustment. 


NOTE: If there is no ALC reading indicated, increase the 
CAR contro! until there is an ALC reading. 


PLATE TUNING (See Fig. 8) 


Turn the METER switch back to IP, leave the MODE switch 
at TUN and flip the stand-by switch to SEND. Quickly adjust 
the PLATE control to dip the plate current (a minimum meter 
reading). Return the stand-by switch to REC. 


NOTE: The TUNE position permits tuning of the final tank 
Circuit at reduced power without danger to the tubes. With 
the MODE switch in the TUN position, the screen voltage of 
the finals is reduced to approximately 50% and the keying 
circuit is shorted. 


PLATE AND LOAD TUNING 


CAUTION: When the MODE switch is in the CW position 
the final tubes draw full plate current in transmit. Final tube 
life is directly related to the length of tune-up periods. Do 
not transmit with the tubes out of resonance for more than 
10 seconds at a time. 


Turn the MODE switch to CW, turn the METER switch to RF, 
and set the stand-by switch to the SEND position. Quickly 
adjust the PLATE control and then the LOAD control alter- 
nately to peak (maximum meter deflection) the power out- 
put. If necessary, adjust the RF VOLT control on the rear pa- 
nel to bring the output reading to about a 2/3 scale reading. 


NOTE 1: The ALC meter is less deflected at the ON posi- 
tion of the SG switch or at the CW position of the MODE 
switch than at the OFF position or the TUN position of these 
switches. This indicates the normal state of RF NFB. The 
MIC knob and the CAR knob should be properly adjusted un- 
der normal transmit conditions. 


NOTE 2: Transmission is not effected at the WWV or AUX 
position of the BAND switch. If the transceiver is left in the 
transmit mode over a few minutes, the driver tube 12BY7A 
of the final stage may be damaged. 


scale and the digital display, the correct frequency is on the 
digital display. In this case, the analog dial should be ca- 
librated with the calibrate knob. 


NOTE: When the digital display is used, the digits for 
10 MHz order change according to the BAND switch and 
are independent of the counter unit. In the 29.5 MHz band, 
for example, the indication “29.999.9" is followed by 
*“20.000.0”. 


Dial Reading: 177 kHz 
The operating frequency of the transceiver is the sum of the band 
frequency and dial reading frequency. 


Example: Band switch 14 MHz 
Operating Frequency: 14000 + 177 = 14177 kHz 


Fig. 6 Reading the Operating Frequency 


4.4 CALIBRATING THE FREQUENCIES 


To read frequencies correctly from the dial scale, the dial 
must be calibrated previously using a 25 kHz marker. To ca- 
librate, set the FUNCTION switch to CAL-25 kHz and the 
RIT switch to OFF. Turning the RF ATT switch to ON redu- 
ces the incoming signal and the marker signal can be recei- 
ved more easily. Detailed method of calibration is described 
below. 


SSB 


Set the MODE switch to USB or LSB. Marker signals are re- 
ceived at every 25 kHz so accurate calibration is possible 
over the entire range of the dial. 


With the transceiver set to your desired band, turn the main 
tuning knob so that a beat signal can be received at every 
25 kHz. Turning this knob further will cause the beat signal 
to vary from high to low tone and finally become a zero 
beat. Accurate zero beat point is obtained by turning the IF 
SHIFT knob in the ‘’—" direction (for USB), and in the “+” 
direction (for LSB). Stop turning the knob at the zero beat 
point and rotate the dial calibrate knob alone while holding 
the main tuning knob until the dial pointer indicates O, 25, 
50 or 75 on the dial. 

The dial calibrate knob is forced against the main tuning 
knob by means of a spring permit slip rotation with ease. 


CW 


Set the IF SHIFT knob to its center position. If CW filter is 
not used, obtain a zero beat point of marker signal and turn 
the main tuning knob counter-clockwise until a beat signal 
of about 800 Hz is received. While holding the main tuning 
knob, turn the dial calibrate knob so that the dial pointer in- 
dicates the correct position on the dial. 


When CW filter is used, turn the dial when the marker signal 
casues maximum deflection on the S meter and then cali- 
brate using the dial pointer. In this case, the beat frequency 
is about 800 Hz (CW filter YG-88C is optional extra). 


CALIBRATING THE FIXED CHANNEL AND 
VFO FREQUENCIES 


Fixed channel and VFO frequencies can be calibrated at the 
CAL-FIX position of the FUNCTION switch. Set the switch 
to the CAL-FIX position and turn the VFO main tuning knob 
until a beat signal is received in the vicinity of fixed channel 
frequency. Calibration is effected at the zero beat position. 


CALIBRATING THE TS-820S WITH VFO-820 


Turn the FUNCTION switch to CAL-RMT to calibrate the 
TS-820S with the VFO-820, a receiver, or another remote 
VFO. Tune the remote VFO to the frequency selected on the 
TS-820S and zero beat the generated marker signal. At zero 
beat, the TS-820S and remote VFO frequencies coincide. 


By calibrating the TS-820S for normal operation, as 
described previously, the TS-820S can be used as a 
frequency standard for calibrating the remote VFO. 


4.5 RF GAIN 


RF GAIN is controlled by changing the voltage of the AGC 
circuit. Adjust the RF GAIN knob so that the S meter does 
not cause excessive deflection. This minimizes the noise du- 
ring reception and allows the S meter to indicate the correct 
signal strength. For normal operation, this knob should be 
turned fully clockwise for maximum sensitivity. 


4.6 RFATT 


If the transceiver is operated in a short-distance (within 
several hundred meters) and strong signals of nearby fre- 
quencies are received, the wanted signals are blocked. Also, 
if the wanted signals are very strong, the S meter is scaled 
out. In this instance, set the ATT switch to ON. The input 
signals to the RF amplifier are attenuated by about 20 aB, 
providing distortionless reception. 


4.7 RIT 


By using the RIT knob, the receive frequency of VFO can be 
shifted by about +3 kHz and the frequency of fixed channel 
by about +150 Hz without changing the transmit fre- 
quency. If the frequency of the opposite station is deviated, 
your receive frequency can be set to the station by turning 
the RIT switch to ON and using the RIT knob. The state of 
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4.12 SSB OPERATION 


Tune the TS-820S as described in Sections 4.1 to 4.11. Set 
the MODE switch to USB or LSB and connect a microphone 
to the MIC connector. 


NOTE: International amateur practice dictates using USB 
or LSB on the following bands. 


3.5 MHz Band LSB 
7.0 MHz Band LSB 
14.0 MHz Band USB 


Key the transmitter and speak into the microphone with the 
tone of voice used in normal operation. Adjust the MIC con- 
trol until voice peaks are just within the top limit of the ALC 
range printed on the meter scale. The METER switch is in 
the ALC position. If the transmitter section is driven beyond 
this range, the transmitted signal will be distorted... 


PTT OPERATION 


By connecting the microphone equipped with PTT switch, 
the transceiver is readily used for PTT operation. For com- 
munication, depress PTT switch with STANDBY switch left 
in the REC position. 


VOX OPERATION 


Adjust the transceiver as described in the previous para- 
« graph. Flip the VOX switch on and close-talk into the micro- 
phone, increasing the VOX GAIN control until the VOX relay 
just operates. For VOX operation it is desirable to close-talk 
the microphone to prevent background noises from tripping 
the TS-820S into transmission. 

Check that the ALC reading for voice peaks is still within the 
ALC range on the meter. If necessary, adjust the MIC con- 
trol for a proper ALC reading. 


If the VOX circuit is activated by speaker noise, adjust the 
ANTI-VOX control. Increase the control as necessary for 
proper VOX operation. 


Do not use more VOX GAIN or more ANTI VOX gain than 
necessary to control VOX operation. If the VOX circuit 
transfers between words, or holds too long, adjust the re- 
lease time constant by turning the DELAY control. 


4.13 CW OPERATION 


Tune and load the TS-820S as described in Sections 4.1 
through 4.11. Connect a key to the back panel CW KEY 
jack, set the MODE switch to CW, and set the stand-by 
switch to SEND for transmitting. 
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CW transmissions are automatically monitored through the 
speaker of the transceiver. The audio gain of the sidetone 
can be adjusted with VR3 on the AF board. 


For semi-break-in operation, turn the VOX switch on. Hold 
the key down and increase the VOX GAIN control, until the 
VOX relay just operates. It is desired to change the release 
time constant of the VOX circuit, adjust the DELAY control. 


The plate current for CW operation should be about 200 
ma. Use the CAR control to adjust the carrier level for CW 
operation. At 200 ma of IP there may be no ALC reading. 


OPERATION WITHOUT CW FILTER 


Set the IF SHIFT knob to its center position and the RIT 
switch to the OFF position to receive CW signal. Turn the 
main tuning knob for about 800 Hz of beat signal and your 
transmit frequency will be set to the transmit frequency of 
the opposite station (zeroing). During reception, the side 
tone monitor is activated by pressing down the key. In this 
case, listen to the side tone signal and the receive signal and 
adjust the main tuning knob so that the cycle of the sound is 
increased. By so doing, the zeroing of frequencies can be 
achieved. After zeroing, set the RIT switch to ON and turn 
the RIT knob for the pitch that suits your listening taste. 
When interference is encountered, turn the IF SHIFT knob 
and the interference can be eliminated. For more effective 
CW operation, use the CW filter YG-88C (option) by refer- 
ring to page 34. 


OPERATION WITH CW FILTER (OPTION) 


Set the transceiver in the receive mode by setting the IF 
SHIFT knob to the center position and the RIT switch to the 
OFF position. Adjust the main tuning knob for maximum de- 
flection of the S meter. The pitch of the sound of the receive 
signal will now be about 800 Hz, indicating that the zeroing 
is completed. 

Turn the RIT switch to ON and adjust the RIT knob for your 
desired pitch of the sound. Also, adjust the IF SHIFT knob 
for maximum signal strength. 


OPERATION WITH DIGITAL DISPLAY 
(TS-820S ONLY) 


The digital display indicates the frequency of carrier signal 
(BFO signal) so that the frequency indicated is deviated from 
the transmit frequency of the opposite station by the receive 
beat frequency during CW reception (with IF SHIFT knob set 
to its center position, the frequency indicated becomes |o- 


wer). 
To zero-in the frequencies with the digital display, set the 


RIT switch to ON and turn the RIT knob while manipulating 
the standby switch, in order to locate a point at which the 
frequency indicated is not changed regardless of the position 
of the stand-by switch. With the RIT knob left in that 
position, turn the main tuning knob until the signal from the 


Table 2. Initial Switch Settings for Transmission 
(The controls not described should be set as described in Table 1) 


LOCATION CONTROL POSITION 


FRONT PANEL CONTROLS BAND Switch Desired band 
POWER Switch ON 
H. SW Switch ON 
Stand-by Switch REC 
MODE Switch USB or LSB depending on selected band 
VOX Switch MAN 
MONI Switch OFF 
MIC Control Fully counter-clockwise 
CAR Control Centered 
METER Switch % Ip 
PLATE Control Middle of the range for the band 
DRIVE Control Centered 
FUNCTION Switch VFO 
RIT Switch OFF 
REAR PANEL CONTROLS SG Switch UP (ON) 
EXT VFO Connector Jumpered plug inserted 


Procedure 


Adjust BIAS control for 60 ma. 
Peak the ALC reading with the DRIVE control. 
Dip plate current with PLATE control. 


USB or LSB 
TUN 
TUN 
CW 


Peak RF output by alternately adjusting the 
PLATE AND LOAD controls. 


Az Adjustment point 


PLATE adjustment angular displacement 


(a) IP 
vw Adjustment point 


FRONT PANEL REAR PANEL 


DRIVE adjustment angular displacement 


(b) ALC 


Fig. 7 Adjustment of the Plate Idling Current Fig. 8 Plate and Drive Tuning 
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4.16 INTERNAL CROSS CHANNEL 
OPERATION 


The TS-820S contains a unique design feature which allows 
cross channel operation without a separate external VFO. 
The TS-820S’s internal VFO is used together with the fixed 
frequency oscillaltor to allow reception and transmission on 
different frequencies. The fixed channel oscillator must have 
one or more accessory crystals installed for this feature to 
work. 


FUNCTION TRANSMIT RECEIVE 
SWITCH CONTROL CONTROL 
Fixed channel 
ee 
Fixed channel 
pees 
F Eiced channel Fixed channel 
IX oscillator oscillator 


4.17 MOBILE OPERATION 


The compact size and solid-state design of the TS-820S make 
it ideal for mobile use, by using optional DS-1A. 
Be sure to use a mobile antenna which meets the require- 


ments described in Section 2. 


The normal operating procedures, described previously, ap- 
ply to mobile operation. The noise blaker should be used to 
reduce ignition and impulse noises for clear reception. Re- 
member that during transmission the transceiver draws 
about 15 amps so be careful not to drain the car's battery. 


4.18 DX OPERATION (Use of PROCESSOR) 


In SSB operation (particularly during DX operation), if your 
transmit signals are too weak for your party and cannot be 
received clearly by your party, the talk-power can be in- 
creased by using the speech processor. te 

The speech processor is activated by simply pulling the 
COMP LEVEL knob toward you. 


ADJUSTMENTS 


1. Connect microphone and set the transceiver in transmit 
mode (USB or LSB). 

2. Set the METER switch to COMP. 

3. Speak into the microphone in normal tone of voice. 
The meter pointer will deflect according to the strength 
of your voice. 

4. Adjust the COMP LEVEL knob so that the meter in- 
dicates about 20 dB on the COMP scale at peak inputs. 

5. Next, set the METER switch to ALC. 

. Speak into the microphone in normal tone of voice. 

7. Adjust the MIC (MIC gain) knob until the meter pointer 
deflects into the ALC scale. 


oO 
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OPERATING PRINCIPLE 


The speech processor is inserted between the first and se- 
cond stages of the microphone amplifier as shown in Fig. 
(A). The MIC gain control is used to adjust the B.M. input 
level. : ‘Ay 


MIC AMP 1 Processor S MIC Gain 


+e 


ON 


‘MIC 
Di ? OFF ? OF 
COMP ! MIC AMP 2 
LEVEL i 
/ / 
kee a a Zap 
Fig. (A) 


OPERATING CHARACTERISTIC 


The speech processor functions so that the output of the 
MIC AMP 2 is maintained constant when the MIC input 
level exceeds —65 dB, as shown in Fig. (B). It also func- 
tions so that the output remains unchanged when the 
processor is set to ON and OFF at —40 dB of MIC input 
level. 

The COMP LEVEL knob is used to adjust the compression 
level. It does not adjust the output of the microphone 
amplifier. 


MICROPHONE SENSITIVITY 


For proper function of the speech processor, the range of 
microphone input sensitivity is limited. The TS-820 is fac- 
tory adjusted to operate the processor at the input sensitivity 
of MC-50 (see Note below). 

If the sensitivity of your microphone is higher (e.g. —30 dB) 
than MC-50, the output of the MIC AMP 2 is decreased 
when the processor is set to ON. See Fig. (B). 


? Processor OFF 
Range adjustable by COMP 


LEVEL knob 


Processor ON 


—20 


— 40 


MIC AMP Output 


—60 
= 10 


— 60 = 50 — 40 — 30 


MIC Input (dB) 


Fig. (B) 
In this case, insert an attenuator as illustrated on page 6 and 
adjust the MIC input to the proper level. 


NOTE: MC-50: Sensitivity to be —55 dB +3 dB at about 
5 cm from microphone. « Zs 


opposite station becomes a zero beat signal (zero beat signal 
can be easily noted by turning IF SHIFT knob). 

This completes the zeroing of the transmit frequency. Turn 
the RIT knob for your desired pitch of sound. 


TABLE 4. Meter Switch Positions for Different Modes 


TUN Peaked 
CW 


75 ma 
USB or LSB 


1/3 scale 
* Recommended monitoring position during operation. 


800 v 


None or within 
ALC range 


200 ma 
2/3 scale 
750 v 


Within the ALC 
range on voice 
peaks 


60 to 250 ma 
0 to 2/3 scale 
800 v 


4.14 OPERATION WITH A LINEAR 
AMPLIFIER (See Fig. 30) 


Tune and load the TS-820S as described in Sections 4.1 
through 4.11 and adjust it for the selected mode. 


The REMOTE connector on the back panel is provided for in- 
terconnections with an amplifier. See the instruction ma- 
nual of the amplifier to determine whether the linear requires 
a normally open (during receive) or a normally closed (during 
receive) relay contact. Connect either pin 3 (normally closed 
to ground during receive) or pin 5 (normally open to ground 
during receive) of the REMOTE connector to the control jack 
on the amplifier. 

Connect the ALC feedback from the amplifier to pin 6 of the 
REMOTE connector. The output of the TS-820S is quite 
adequate to drive most amplifiers to full rated output. 


4.15 FIXED FREQUENCY OPERATION 


The TS-820S has a built-in crystal controlled oscillator for 
fixed frequency operation. This feature is most useful for 
commonly used frequencies, nets, or any situation where 
crystal controlled operation is required. To use the fixed fre- 
quency oscillator, turn the FUNCTION switch to the FIX po- 
sition. Select one of the four available channels with the fi- 
xed channel selector switch and tune and load the TS-820S 
as described in Sections 4.1 through 4.11. Simply operate 
the transceiver as described in Sections 4.12 and 4.13. 


The crystal frequency is determined by the following formu- 
las. 


Crystal Frequency (MHz) = 5.5 MHz + X — Operating Fre- 
quency (MHz) 


X = 1.8 for the 160 meter band 
X = 3.5 for the 80 meter band 
X = 7.0 for the 40 meter band 
X = 14.0 for the 20 meter band 
X = 21.0 for the 15 meter band 
X = 28.0 for the 10 meter band or 
X = 28.5 for the 10 meter band or 
X = 29.0 for the 10 meter band or 
X = 29.5 for the 10 meter band 


» Crystal Specifications: HC-25/U holder, 5.0 to 5.5 MHz os- 


cillation frequency, and see Figure 9 for type of oscillation 
Circuit. 


Example: Desired Operating Frequency = 7.255 MHz 
Crystal Frequency = 5.5 MHz + 7.0 MHz — 
7.255 MHz = 5.245 MHz 


This same crystal will operate on each band. 
Operating Frequency = 5.5 MHz + X (in MHz) — 
Crystal Frequency (in MHz) 


Example: Crystal Frequency = 5.245 MHz 
On the 14 MHz band the crystal will oscillate at 
Operating Frequency = 5.5 MHz + 14.0 — 
5.245 MHz 
= 14.255 MHz 


> 2SK19(GR) 
> 2SC460(B) 


i] 


Crystal Specifications 
1. Type of holder: HC-25/U 
Frequency: 5.5 to 5.0 MHz 
Multiplication: Fundamental 
Frequency tolerance: +0.002% at normal temperature 


Fig. 9 Crystal Oscillation Circuit 
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4.19 RTTY OPERATION 


For RITTY operation, the use of demodulator and 
teletypewriter is essential. The demodulator should be de- 
signed to operate from audio inputs and equipped with a fil- 
ter for 2125/2295 Hz (NARROW, 170Hz shift) or 
2125/2975 Hz (WIDE, 850 Hz shift). 

- To key-in the FSK circuit of TS-820S, insert a relay coil into 
the closed loop circuit of teletypewriter and connect the re- 


lay contact to the RTTY KEY jack on the rear panel. Fig. 10 ° 


shows the relationship between the transmit and receive fre- 
quencies of TS-820S. 

The frequency shift of the FSK circuit is preset at the factory 
to NARROW but it can be changed to WIDE by inserting the 
connector as shown in Fig. 11. When operating at the 
WIDE position, turn the IF SHIFT knob in the ‘“—” direction 
by about 1.2 kHz so that the mark and space signals are well 
balanced during reception. If a CW filter (option) is used for 
NARROW operation, change the position of the connector of 
the IF unit (refer to “Operation with CW Filter”). 

Setting the MODE switch to FSK automatically decreases 
the input power of the final stage, permitting a long time of 
continuous operation. 


4.20 SSTV (SLOW SCAN TV) OPERATION 


SSTV operation can be accomplished by simply connecting 
the output of SSTV camera to the PHONE PATCH IN jack 
(or MIC connector) and the input of SSTV monitor to the 
PHONE PATCH OUT jack (or SPEAKER jack). 

When transmitting signals from the SSTV camera, adjust its 
output so that the input power of the final stage is less than 
100W (less than 125 mA Ip). 


RECEPTION 
CAR CW FILTER 


POSITION SB FILTER 


8831 8832 (kHz) 


MARK (WIDE) 

8829.85 
MARK (NARROW) SPACE 
8830.53 8830.7 


Fig. 10 RTTY Frequency 


4.21 OPERATION WITH A PHONE PATCH 


The TS-820S has rear panel jacks to facilitate using the 
TS-820S with a phone patch. The PHONE PATCH OUT jack 
has an impedance of 4 ~ 16 ohms and the PHONE PATCH 
IN jack requires a high impedance input. See the instruction 
sheet of the phone patch for cabling instructions. 


4.22 USE OF MONITOR SWITCH 


To monitor the quality of transmit signal during SSB 
operation, set the MONITOR switch to ON to demodulate 
part of transmit IF signal. 

This feature is useful when checking modulation conditions 
or adjusting the RF speech processor. 

When monitoring, use a headphone to avoid howling effect. 
Note that if the H. SW switch is OFF or the DRIVE knob is 
incorrectly adjusted, the ALC circuit does not operate 
properly, causing the level of transmit IF signal to become 
extremely high which results is distortion in the signal being 
monitored. 


4.23 NOVICE OPERATION 


The Kenwood TS-820S offers the unique opportunity to the 
beginning amateur of buying a top quality ham rig which 
adapts to novice operation at very little cost. So the initial 
equipment investment is good for what ever level of license 
to which the operator advances. 


For the novice to operate the Kenwood within the legal po- 
wer limitation, all he has to do is remove one of the final tu- 
bes from the final RF section and replace it with a low cost 
module available from your dealer. Alternately adjust the 
carrier level control to keep the plate input power below 75 
watts (approximately 90 ma). Adjusting the carrier level 
yields much less power output because it reduces the effi- 
ciency of the tubes. 


FSK NARROW 


FSK WIDE 


Fig. 11 Change of the FSK WIDE-NARROW 
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5.2 BOARD AND UNIT 
IF BOARD (X48-1150-00) 


The IF Board is very important for operation of transmitter 


RIF 
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1F UNIT (X48-1150-00) 
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and receiver. It is composed of the microphone amplifier, 
ring modulator, crystal filter, transmit-receive IF amplifier 
and the ring detector, in addition to the noise blanker circuit, 
AGC amplifier, S meter amplifier, speech processor and mo- 
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Mic 
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Q19, 22 :28C1000 (GR) 


022,42 :WZ-090 


C132 022 


015 :MV-13, 


R129 100K 


C130 .0F 


C126 10P 


Q6, 11,15, 16, 20,21,26,30 :2SC733(Y), 


020, 21,23,30,43, 45:ISISSS ~D1~8,24,44; 181587, 


Q6~10,12,13,17 2SC460(B), 


’ 


09~14,16~19,25~29, 31~41:1N60, 


Q4,7,14 :2SKI9(GR), Q6,27 2SA495(Y) 


a 
i 
Qi7 
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Q23~25,28,29 :25C945(R), 


Q1~3,18 3SK35(GR), 


Fig. 12 IF Board 
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SECTION 5. CIRCUIT DESCRIPTON 
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5.1 BLOCK DIAGRAM 
GENERAL 


The block diagram of TS-820S is shown on page 24. 
The transceiver is composed of the single superheterodyne 
receiver and the single conversion type transmitter with a fil- 
ter type SSB generator. It uses 8,830 kHz IF and its local 
oscillator is equipped with a PLL (phase locked loop) circuit 
controlled by VFO. Both the receiver and transmitter use 
balanced type mixer circuits with dual gate MOS FET’s, thus 
minimizing spurious during transmission and preventing the 
effects of strong slopes and Suprious signals during recep- 
tion. 


Taking full advantage of PLL system, the transceiver offers 


IF SHIFT function (electronic system pass band tuning) and 
permit one SSB filter to provide the same effect obtained by 
USB and LSB filters. The transceiver also includes a number 
of latest accessory circuits such as the RF speech processor, 
the digital display circuit, transmit monitor circuit, etc. 


TRANSMITTER SECTION 


The microphone signal is fed to the IF unit, amplified by the 
microphone amplifier and is then fed to the ring modulator 
composed of 4 diodes. The DSB output from the modulator 
passes through buffer amplifier and the crystal filter. The 
SSB signal thus obtained is further amplified and fed to the 
transmit mixer of the RF unit. 

The transmit mixer is a double balanced type mixer with 2 
MOS FETs. The local oscillator is VCO type (voltage control- 
led oscillator) whose output is controlled by the PLL circuit 
to minimize spurious during transmission. The SSB signal 
converted into the wanted transmit frequency is amplified by 
the transmit driver tube (12BY7A) before being fed to the 
two S2001A power amplifier tubes of the final stage. 
They operate in class AB 1 because of low distortion amplifi- 
cation fo SSB signal. 

The output signal is transmitted through a pi-network to the 
antenna. 

RF NFB is applied from the output of final stage to the driver 
stage to further reduce the cross modulation distortion. 


RECEIVER SECTION 


The antenna signal passes through the RF ATT switch, 
where it is attenuated by about 20 dB as necessary, and is 
then amplified by the RF unit. 

The amplified signal is fed to the buffer amplifier and mixed 
with VCO output in the balanced mixer with 2 MOS FETs to 
produce 8,830 kHz IF signal. 


j 


This signal is fed to the IF unit, passes through the noise 
blanker circuit and the crystal filter, and is finally amplified 
by the 3-stage IF amplifier, so that it is converted into AF 
signal by the ring detector. 

The AF signal is applied to the AF-AVR unit where it is am- 
plified to the level to drive the speaker. The frequency cha- 
racteristic of the AF amplifier is automatically changed to 
suit CW or SSB operation by means of the MODE switch. 
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PLL Unit (X60-1010-00) 


This unit is composed of the PD Board and the VCO Board 
to function as a local oscillator for the transmitter and the re- 
ceiver. Stabilized oscillator output like that of the built-in 
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Fig. 16 PLL Unit 
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VFO can be obtained for each band. The PD Board holds 
crystal oscillators for each band, 2 mixer circuits, waveform 
shaping circuit and phase comparator. It uses VFO as a 


2281345 (E) 
1MC1496 G 
1181588 


G 


nitor circuit. 


Crystal filters are self contained for SSB operation. CW fil- 
ters (YG-88C) are available as optional accessories, for easy 
installation. 


RF BOARD (X44-1150-00) 


The RF Board holds the ALC amplifier circuit and the block 
bias circuit as well as the RF amplifier and mixer circuit for 
transmission and reception. 

It also includes a coil pack unit for the tuning circuit. 


RF (xX44-1150-00) 


COIL PACK (X44-1140-00) 
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VFO (X40-1110-00) 


C7 150P CB \S0P 


| Q1 :38K22(Y) 
Q2 :2SK19 (yY) 
Q3,4 :2SC460 (8) 


* Fig. 13 RF Board 


COIL PACK BOARD (X44-1140-00) 


Tuning coils for the individual bands and stages, band select 
rotary switch and variable capacitor are all arranged ratio- 
nally in one unit. These parts function together with the RF 
Board. 


VFO UNIT (X40-1110-00) 


The PLL circuit is controlled by VFO signals, thus the fre- 
quency stability of TS-820S is virtually determined by the sta- 
bility of VFO. The unit is composed of 2 FETs, 2 transistors 
and 3 diodes. Its oscillation frequency is set to 5.0 ~ 
5.5 MHz. 
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DISPLAY UNIT (X54-1170-00) (TS-820S TYPE ONLY) CAR ASSY UNIT (X60-1000-00) 


This unit uses a 6 digit fluorescent indicator to indicate ope- This is a crystal oscillator that functions as a carrier for the 
rating frequencies counted by the counter unit. All the digits generator during transmission and as a BFO for ring detec- 
glow green to provide many hours of fatigueless operation. tion during reception. The output is partly applied to the PLL 


Unit and the COUNTER UNIT. 
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Fig. 19 CAR UNIT 
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standard oscillator to produce a voltage to control VCO (vol- 
tage controlled oscillator). It also forms a full electronic IF 
shift loop using an external carrier signal. The VCO unit is 
composed of FET type oscillators for each band, buffer am- 
_plifier circuit, and the oscillator shut off circuit at the time of 
fault of the PLL circuit. The oscillator frequency is controlled 
by the control voltage from the PD Board. The bands of 
both units can be selected by means of the diode switches. 


Counter Ass’y Unit 


88 = 888228288 +8 counter Assy UNIT (x60-1020-00) 
(— —— aI SOOO SOSH — a 
HigTr COUNTER MIX UNIT (X54-1150-00) 


COUNTER ASS’Y UNIT (X60-1020-00) 
(TS-820S TYPE ONLY) 


This unit is composed of the counter mixer board that 
produces operating frequencies by mixing the VCO output 
(local oscillator signal for the mixer) with carrier signal, and 
the counter board that counts the frequencies in digits. 
These units are housed in a rigid shielding case. Since the 
frequencies are read by synthesizing all the local oscillator 
signals, accurate operating frequencies are always counted 


under any operating conditions. The counter output is pick- 


ed up as a signal to drive the indicating tubes and is fed to 
the display unit. 
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Fig. 17 Counter Ass’y Unit 
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VOX-VR BOARD (X54-1190-00) 


Three variable resistors, VOX GAIN, ANTI VOX and DELAY, 


are directly mounted on a printed circuit board. 


5V AVR BOARD (OPTION) (X43-1220-00) 


This is a 5V power stabilizer used for the counter unit. It 
uses IC to provide rated voltage without making any adjust- 
ments. 


MARKER BOARD (X52-0005-01) 


The MARKER board holds the 100 kHz crystal oscillator 
(Q1) and a 25 kHz multivibrator (Q2 and Q3) to produce 
marker signals at 25 kHz intervals to calibrate the TS-820. 
Q4 amplifies the calibrator signal. 


oe 


RECTIFIER BOARD (X43-1090-02) 


This board holds all of the diode rectifiers for the power sup- 
ply section of the transceiver. D1 through D4 rectify the 
high voltage, D5 rectifies the 300 volt supply, D6 rectifies 
the 210 volt supply, D7 rectifies the 90 volt supply, and D8 
through D11 rectify the 13.8 VDC supply. 


HV (HIGH VOLTAGE) BOARD 
(X43-1110-00) 


This voltage divider circuit supplies a high voltage metering 
signal for the HV meter reading and also a low voltage 
screen source used in the TUN mode of operation. 


INDICATOR BOARD (X54-1180-00) 


This circuit controls the light emitting diodes which indicate 
when the RIT circuit is on, when the fixed frequency oscilla- 
tor is operating, or when the VFO is oscillating. 


RELAY BOARD (X43-1190-00) 


This unit holds the stand-by relay, a 5V power stabilizer to 
feed power to the PLL circuit, and smoothing capacitors to 
obtain low voltage DC power. 

The relay of this unit is used to select DC signal for con- 
trolling block bias, cross channel operation, etc. 
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FINAL BOARD (X56-1200-00) 


This unit includes all the circuits of the power amplifier of 


the final stage with the exception of the pi-network circuit at 
the output side. 


FINAL UNIT (X56- 1200-00) 
a SR TE ET 
ir ison I 


Fig. 22 FINAL Board 


5.3 FINAL STAGE POWER AMPLIFIER 


This amplifier delivers 20OW PEP input by 2 transmit power 
tubes (S2001A). It is equipped with a cooling fan to avoid 
temperature rise during operation. 


AF-AVR BOARD (X49-1080-00) 


This Board represents the final stage of the receiver circuit, 
holding an AF amplifier and a 9V power stabilizer. The fre- 
quency characteristic of the AF amplifier can be varied for 
CW and SSB operation. 


AF-AVR  (X49- 1080-00) 
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FIX-VOX BOARD (X50-1350-00) 


This Board incorporates the fixed channel oscillator, the VOX 
(voice control) circuit controls voice operated transmission, 
the side tone oscillator to monitor CW signals and the vol- 
tage generator circuit for the block bias circuit (— 6V). 
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Fig. 20 AF-AVR Board 
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6.2 ACCESSORIES 


CAUTION: BE SURE THE TRANSCEIVER IS 
UNPLUGGED AND TURNED OFF BEFORE REMOVING 
THE CASE. 


INSTALLING THE CW FILTER (YG-88C) 
(See Figure 25) 


Install the filter unit according to the following procedures: 

1. Remove the top cover of the transceiver using a screw- 
driver. Care should be used not to break the leads con- 
nected between the 2P connector and the speaker on 
the cover. Next, remove the 2P connector. 

2. Turn the transceiver upside-down and remove the bot- 
tom cover. 

3. Insert the filter in place at the IF unit circuit board on the 
left wall of the transceiver. Solder the 4 pins from the 
rear side using a small size soldering iron. Soldering 
should be finished as quick as possible. 

4. Change the position of the connector (IF2) located at 
the lower section of the IF unit depending on whether 
the FSK shift width is 170 Hz or 850 Hz. 


Only SSB filter Used 2082) ee A 
SSB and CW filters used: 
FSK shift 170 Hz (CW filter used) ................. B 
FSK shift 850 Hz (SSB filter used) ................ c 


CW ALTER 
YG-88C 
a meiecaitt 
, 3 


253.4567 P23 6S) os 2345678 9101112 


eo 


¢ Green Gray 
Purple 


Fig. 25 Installing the CW Filter 
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NOTE: 

1) If you are not interested in FSK operation, plug in 
the connector either to the ’B” position or the ““C” 
position. 

2) To facilitage the installation of filter and setting of 
connector, remove the 3 screws holding the IF unit 
fixture to the chassis and then pull the unit upward. 


5. Reconnect the 2P speaker connector in position, then 
replace the bottom cover and the top cover. The instal- 
lation of the filter is now completed. 


INSTALLING THE DC-DC CONVERTER (DS-1A) 

1. Remove the patch plate located on the rear panel of 
TS-820S 

2. Secure the DC-DC unit to the rear panel using the four 
tapping screws supplied with the unit. 

3. Select the correct color coded lead from the DC-DC unit 
making sure that the color code corresponds to that of 
the lead connected to the DC-DC terminal board adja- 
cent to the power transformer. 

Solder the lead onto the terminal board. 


Rear panel of TS-820S 


Final box 


DC-DC 
terminal 
board 


Fig. 26 Installing the DC-DC Converter 
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6.1 GENERAL INFORMATION 


The TS-820S has been factory sligned and tested to 
specifications before delivery to the customer. Under nor- 
mal circumstances the transceiver will be properly adjusted 
to operate in accordance with these operating instructions. 
In fact, the equipment owner can void the transceiver’s war- 
ranty by attempting service or alignment without permission 
from the factory. 


When operated properly, the transceiver can give years of 
service without requiring realignment. The information in 
this section, some general service procedures which can be 
accomplished without sophisticated test equipment. 


REMOVING THE CABINET (See Fig. 23) 


Figure 21 shows how to remove the TS-820S’s cabinet. Re- 
move the eight top cover screws and the nine bottom cover 
screws and lift away the panels. The speaker leads will still 
be attached to the chassis so be careful when removing the 
top cover. The leads can be unplugged, if necessary. 


Fig. 23 Removing the Cabinet 
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SECTION 6. MAINTENAN 
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CE AND ALIGNMENT 
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SERVICE POSITION (See Fig. 24) 


The TS-820S should be placed on its side, with the final sec- 
tion up, for any alignment or service. This position permits 
adequate ventilation for the final tubes as well as easy ac- 
cessibility to the modules. Most of the described adjust- 
ments can be made without removing the boards from the 
transceiver. 


Fig. 24 Service Position 
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TRANSVERTER (TV-502) 


To connect the transverter to TS-820S, proceed as follows: 


1. 


24 
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Check that the power to the transverter and TS-820S is 
OFF. 

Connect the cable supplied with the transverter to the X 
VERTER connector of TS-820S and the CONTROL con- 
nector of the transverter (2m CONTROL connector for 
TV-502). 

Connect the supplied pin-cords to the X VERTER OUT 
jack of TS-820S and the TX IN jack of the transverter(2 m 
TX IN jack for TV-502). 

Connect the supplied earth cable between the GND ter- 
minals of TS-820S and the Transverter. This connection 
is necesarry because it prevents electrical shocks and 
provides stabilized operation. 

Turn on the transverter switch on the rear panel of 
TS-820S. The SG switch may be left in the ON position. 
Changeover between HF and VHF is automatically ac- 
complished by the POWER switch of the transverter. 

Be sure to turn off the transverter switch when the 
transverter is not connected. TS-820S requires no modi- 
fication for transverter operation. 

Connect the antenna to the ANT terminal on the rear of 
the transverter (144 MHz for TV-502). 

Check to see that the POWER switch and the standby 
switch of TS-820S are set to OFF and REC respectively. 
Also, check that the POWER switch of the transverter is 
set to OFF. Then connect the power cords to AC outlet 
(or DC power source for DC operation). 


TV-502 


120V _220V 


2mTXIN 


ie oe 
2m CONTROL 
leg ee 


ANT 


2m Antenna 


CONNECTION OF VFO-820 (See Fig. 29) 


Connect VFO-820 as shown in Fig. 29. This connection ma- 
kes your transceiver operation more enjoyable. After con- 
nection, keep the 9-P MT plug removed from the EXT VFO 
connector of TS-820S in a proper place so that it is not lose. 
Connecting cord is supplied with VFO-820. 

By manipulating the function switch of VFO-820, you can 
Operate as if you are using 2 sets of transmitters and 
receivers. To calibrate the VFO frequency of TS-820S and 
that of VFO-820, proceed as follows: 


2 


72. 


Set TS-820S in the receive mode and then set the 
FUNCTION switch to CAL-RMT position. 

The FUNCTION switch of VFO-820 may be set in any 
position. 

Tune the frequencies of TS-820S and VFO-820 so thata 
beat is generated. When they are tuned for zero beat, 
the frequencies of both units are perfectly calibrated. 
For operation of VFO-820, refer to the instruction ma- 
nual of VFO-820. 


TS-820S 


©oOo 
© oO 
©©Oo 


X VERTER 


IN OUT 


Fig. 28 Connecting of Accessory Transverter 


VFO-820 


Grounding Cable 


TS-820S 


Transceiver Interconnecting Cord 


Fig. 29 Connection of Accessory Remote VFO 


REMOTE CONNECTIONS 
Fig. 30 shows the REMOTE connector. 


This 8-pin plug 


can be used for attaching linear amplifiers, or other external 


accessories to the transceiver. 


To an external speaker 


Fig. 30 Remote Connector 


REMOTE 


EXTENSION FEET 


The TS-820S is provided with two extra feet which can be 
used to raise the front panel of the transceiver. In some 
operating positions the tilt makes it easier to read the dial 
and meter. Fig. 31 shows how to install the feet. 


' \ 
w es 
| | 
| | 
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Fig. 31. Attaching the Extension Feet 


FIXED CHANNEL CRYSTAL INSTALLATION 


Section 4.15 describes fixed channel operation with the TS- 
820S. To install the accessory crystals, reemove the 
transceivers bottom cover and locate the FIX-VOX board 
side the power transformer. 


Insert the crystal in the desired channel position (the posi- 
tions are labeled on bottom of the case) and use the appro- 
priate trimmer (TC1 through TC4) to net the crystal. The 
CAL-FIX feature of the TS-820S can be used to net the 
crystals as described in Section 4.4. 
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6.3 ADJUSTMENT OF RECEIVER SECTION 
ADJUSTMENT OF SV AVR VOLTAGE (AF-AVR UN!T) 


Adjust VR4 for 9V between the terminal 9” and chassis. 


ADJUSTMENT OF AGC BIAS (AF-AVR UNIT) 


Adjust VR1 for 3.3V between the terminal “RF1” and the 
chassis. 


RIT ADJUSTMENT (AF-AVR UNIT) 


Set the RIT knob to its center position and turn on the RIT 
switch. Rotate the main tuning knob until the marker signal 
can be heard in suitable beat tone. Then, adjust VR2 so that 
the beat tone is not varied regardless of the position of the 
RIT switch. 


MARKER FREQUENCY CALIBRATION (MARKER 
UNIT) 


The marker frequency is factory adjusted prior to shipment. 
However, if it is deviated after a long period of use of the set, 
it must be calibrated accurately. TS-820S is designed to 
receive WWYV signals so that the marker frequency can be 
calibrated precisely. 

Set the BAND switch on the front to WWV and turn the 
main tuning kriob until it is aligned with the “O” on the sub 
dial. A standard 15 MHz WWV beat signal will be received. 
By setting the FUNCTION switch to CAL-25 kHz, this beat 
signal is superposed on the marker beat signal and is heard 
as a double beat signal. Adjust the ceramic trimmer TC1 un- 
til a zero beat is obtained. The marker frequency is now fully 
calibrated. 


COUNTER FREQUENCY CALIBRATION 
(COUNTER UNIT, OPTION) 


With the FUNCTION switch in the VFO position, turn the 
BAND switch to receive 15 MHz WWV standard signal. By 
connecting the counter calibration cable suppled to the 
counter unit and the X VERTER IN jack on the rear panel, the 
WWY beat signal is superposed on the higher harmonics of 
the standard signal of the counter and is heard as a double 
beat signal. Adjust the trimmer of the counter unit to obtain 
a zero beat. By so doing, the frequency indicated on the di- 
gital display is accurately calibrated. After the calibration, 
disconnect the counter calibration cable. 


ADJUSTMENT OF ANT AND MIX COILS 
(COIL PACK UNIT) 


The ANT coil and MIX coil are included in the coil pack unit. 
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Set the FUNCTION switch to CAL-25 kHz to receive a 
marker signal. Make certain that the ANT terminalsare shorted 
ted with a 50 ~ 750 resistor. With the DRIVE knob set to 
its center position, adjust the ANT and MIX coils for maxi- 
mum deflection of the S meter, using the frequency table gi- 
ven below. In adjustment, start with the 1.8 MHz band and 
then proceed to other bands. To adjust the 10m band, use 
only 29.0 MHz in the 29.0 MHz banda. 


Adjustment i ; ] . 
Frequency NT Coil} MIX Coil | DRIVE coil 


1.90 MHz 
3.75 MHz 
7.15 MHz 


14.175 MHz 
21,225 MHz 
29.00 MHz 
15.00 MHz 


ADJUSTMENT OF RECEIVE IF COIL 
(RF AND IF UNITS) 


Receive 25 kHz marker signal using any frequency. Adjust 
the DRIVE knob and the main tuning knob for maximum def- 
lection of the S meter. Then adjust T2 of the RF unit and T4, 
T5 and T7 of the IF unit until the S meter indicates maxi- 
mum deflection. Do not touch T1, T2, T3 and T6. 


S METER ADJUSTMENT (IF UNIT) 


Disconnect the antenna and set the transceiver in receive 
mode. The zero-point adjustment of the S meter can now 
be acomplished in the following manner: 

Adjust VR1 so that the meter pointer indicates its minimum 
position. If a standard signal generator (SSG) is available, 
adjust VR2 until the S meter indicates “9”, using 
14.175 MHz 40 dB signal (reading on SSG) 


6.4 ADJUSTMENT OF TRANSMITTER 
SECTION 


ADJUSTMENT OF TRANSMIT DRIVE COIL 
(COIL PACK UNIT) 


The drive coil is built in the coil pack unit. Set the SG switch 
on the rear panel to OFF and the DRIVE knob to its center 
position. Then, set the METER switch to ALC and the 
MODE switch to CW or TUN position. 

With the standby switch in the SEND position, adjust the 
drive coils for maximum ALC deflection for each band using 
the same frequency as for the adjustment of ANT and MIX 
coils. 

During the adjustment, turn the CAR knob just enough to 
swing the meter (ALC). This adjustment can be started with 
any band. 


ADJUSTMENT OF TRANSMIT IF COIL 
(IF AND RF UNITS) 


Using any frequency. set the transceiver in transmit mode at 
CW or TUN position. Adjust T5 of the IF unit and T1 of the 
RF unit until the meter (ALC) indicates maximum deflection. 


CARRIER BALANCE ADJUSTMENT (IF UNIT) 
(See Fig. 31) 


With a dummy load connected to the ANT terminals, adjust 
for the maximum output using 14.175 MHz frequency. Set 
the transceiver in LSB mode and turn the RF VOLT knob on 
the, rear panel for maximum sensitivity. The pointer of the 
RF meter will deflect if the carrier is unbalanced. In this 
case, be sure to turn the MIC knob to the minimum position. 
To balance the carrier, adjust the trimmer TC2 and the semi- 
fixed resistor VR5 alternately until the meter pointer in- 
dicates a minimum position. Change the mode to USB and 
if the pointer deflects, then readjust so that the pointer 
deflects the:same amount for both LSB and USB. 


NEUTRALIZING THE FINAL STAGE 


Adjust the drive and final stages completely using 
21.3 MHz, with a dummy load connected. 

Set the SG switch to OFF and measure the output at the 
ANT terminals (shorted with dummy load) with a high sensi- 
tivity RF voltmeter or a tester having a rectifying diode such 
as 1N60. Then turn the nuetralizing variable capacitor (TC1 
viewed through the adjusting hole in the upper panel of the 
final box) for minimum output. Normally, it is unnecessary 
to remove the shielding case for this adjustment, but be sure 
to use a insulated screwdriver. Use of a non-insulated 
screwdriver will result in incorrect adjustment and also 
cause electric shocks. 


ADJUSTMENT OF SIDE TONE LEVEL (AF-AVR UNIT) 


Adjust VR3 to your desired level. 


ADJUSTMENT OF MONITOR LEVEL (IF UNIT) 


Adjust VR4 to your desired level. 


Fig. 31 Counter Frquency Calibration 
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SECTION 7. TROUBLESHOOTING 
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7.1 GENERAL INFORMATION general by improper operation or connection of the 
transceiver, not by defective components. There is a 
The problems described in this table are failures caused in separate service manual for repair of the TS-820S. 


7.2 TRANSMITTER AND RECEIVER CIRCUITS 


Pilot lights do not light and there is no . Bad power cable or connections. . Check cables and connections. 

receiver noise when the POWER switch is . Blown power supply fuse. . Replace the fuse. 

turned on. . Wrong polarity connection for . Check for a negative ground power 
operation. connection. 


Frequency difference between transmit . 9 VOC supply not adjusted. - See Section 6.3. 
and receive. . Short circuit in 9 volt power supply or . Check the 9 volt supply. 


line, 
FMing on sideband operation. . Improper battery voltage in mobile or . Check battery or alternator voltage. 
portable operation. 


VFO (or FIX) indicator does not light. . Rear panel VFO plug not inserted. . Insert the jumpered plug. 


The relays operate with the stand-by . Improper microphone connection. . Require the microphone connector. 
switch in the REC position. 


Signal reports of off frequency operation . Calibrator requires alignment. . See Secton 6.3 
even though the dial scale is calibrated. 


7.3. RECEIVER SECTION 


Accessory CW filter is installed but selec- 
tivity and intelligibility are poor. 


. Connection of IF board not moved to CW. 
Bad CW filter. 


1. See Section 6.2 
2. Replace the CW filter. 


1. 


An antenna is connected but no signals 
are heard, 


1. Inoperative VFO or FC oscillator. 

2. Microphone PTT switch (or stand-by 
switch) is in the transmit position. 

3. Transverter switch is ON, 


Insert the shunt 
Panel. 

2. Release the PTT switch. 

3. Turn the switch OFF. 


1. Bad T/R relay. Als 


plug into back 


An antenna is connected and the calibrator 
signal is received, but no signals are heard. 


Replace the relay. 


One or more bands are operating but some 
are not. 


We 


. The PLL unit is not operating on the defective 
band. 

2. The antenna coil of the defective band 2. See Section 6.3. 

requires alignment. 


Repair the PLL unit. 


S-meter deflects without a received signal. 


1. IF board is out of adjustment. 1. See Section 6.3 
2. Low AC line voltage. 2. Use a step-up transformer to raise 
the line voltage. 


S-meter reads too high or too low. | 1. IF board is out of adjustment. 1. See Section 6.3. 
2. RF gain contro! closed causing low 2. Open RF GAIN control. 
sensitivity. 


Lack of sensitivity on one or more bands. 


Receiver section requires realignment. 1. See Section 6.3. 


1. 


The RIT control is at zero with the RIT 
circuit On, but the receive and transmit 
frequencies are different. 


1. The RIT control is out of adjustment. See Section 6.3. 


RIT control inoperative, 1. Push RIT button. 


1." Turn MODE switch to correct sidé- 
band. 


1. Set it in the center (in the position of click) 


SSB signal unintelligible. 1. MODE switch is set to wrong sideband, 


1. IF SHIFT is out of adjustment 


SSB received signal is extremely high cut (or 
low cut). 


AQ 


7.4 TRANSMITTER SECTION 


SYMPTOMS 


. Check the HV power supply. 


. No high voltage (+800v) on the final 
tubes. 
2. Bad final tubes. ' 2. Replace the tubes. 
. SG switch is turned off. 3. Slide the switch up. 


RF meter deflects with no output (no plate 
current.) ; 


ALC meter does not deflect and there is . Too little MIC gain. 1. Increase the MIC GAIN control. 


output. 


The TS-820 will not operate on SSB. . Open microphone plug or bad micro- 1. Check the microphone. 


phone. 
2: Too little microphone gain. 2. Increase the MIC GAIN control. 
3. Defective microphone amplifier on the 3. Repair the circuit. 


GENERATOR board. 


1. Adjust control for 2/3 scale reading 
at full output. 


. RF VOLT contro! not adjusted cor- 
rectly. 


There is output, but the RF meter shows 
no output. 


- RF VOLT control not adjusted cor- 
rectly. 


1. Adjust control for 2/3 scale reading 
at full output. 


RF meter deflects too far. 


1. VOX GAIN control is closed. 1. See Section 4.12. 
. VOX switch is OFF. 2. Turn the switch on. 


VOX does not operate” 


. ANTI 
ment. 


VOX control requires adjust- 1. See Section 4.12. 


VOX trips with AF sound from the speak- 
er, 


See Section 4.12. 


. VOX time hold control requires adjust- 
ment. 


VOX circuit releases between words or 
holds too long. 


. Detuned final section. 1. See Section 6.4 
2. Low negative power supply voltage. 2. Check the power supply output. 
3. Idling current requires adjustment. See Section 4.11 


Excessive plate current. 


Plate current is too high or too low for 1. Adjust CAR control. 


CW. 


. Carrier requires adjustment. 


Low drive on one or more bands but not . Transmitter section requires alignment. 1. See Section 6.4, 
“on all bands. 
Broad DRIVE tuning on one or more 


bands. 


No drive or intermittent drive on one or See Section 6.4, 


more bands. 


PLL unit requires adjustment. 


Low drive and broad DRIVE tuning on all 
bands. 


. Bad driver tube. Replace the tube. 


Signal reports of carrier. . See Section’ 6.4 


. Carrier requires balancing. 


Signal reports of distortion. 1. Too much microphone gain. . Reduce MIC control. 


Plate current is too low. 
Tuning becomes very broad. 
Idling current increases. 


Bad final tubes. 1. Replace the tubes. 


out 


Every time either of the final tubes is . See Section 6.4 
replace, the TS-820S requires neutraliza- 


tion, 
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TOP VIEW OF THE TS-820S 
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(X54-1120-00) 


DISPLAY UNIT 
(X54-1 170-00) 


5V-AVR UNIT 
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VFO UNIT 
(X40-1110-00) 


COIL PACK UNIT 
(X44-1140-00) 


RF UNIT 


(X44-1150-00) S2001A 
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SECTION 1. FEATUSES 


PLL System, HF Band SSB/CW/RTTY 
Transceiver 


’ This transceiver employs newly developed PLL (Phase 


Locked Loop) circuit, covering 1.8 to 29.7 MHz (WWV 
15 MHz) for SSB, CW and RTTY operations. 


. Minimum Spurious and Excellent Overload 


and Crossmod. Characteristic 


The adoption of FET balanced type mixer, MOS FET and 
single conversion system minimizes spurious during 
transmission and assures excellent overload and cross- 
mod. characteristic during reception. 


. Built-in IF SHIFT Circuit 


IF SHIFT circuit is built in the transceiver to shift IF pass 
band without changing receive frequency. The circuit is 
also called the ‘pass band tuning circuit’. It allows you 
to eliminate radio interference or set the receive fre- 
quency characteristic to the desired bandwidth simply 
by manipulating one control knob. 


. Built-in RF Processor 


The unique speech processor uses a quick time constant 
at 455 kHz. Since this circuit is of RF type, it produces 
little distortion and, unlike the clipper system, does not 
deteriorate the tonal quality. 


. RF NFB 


RF NEB from the transmit final stage to the driver stage 
improves the cross modulation distortion. The use of 
the amplification type ALC further improves the quality 
of transmit signals. 


. Newly Designed Analog Dial 


The combination of newly designed mono-scale and su- 
b-dial provides easy reading of frequencies. The adop- 
tion of a circuit that is completely free from changes in 
carrier frequencies permits accurate indication of fre- 
quencies on one dial pointer. 


. Digital Display Dial 


The digital dial of TS-820S indicates transmit and 
receive frequencies using carrier, VFO and local oscil- 
lator signals instead of converting VFO frequencies. 
Thus, accurate frequencies can be read at all times at 
any band and any operating mode. 

Since the accuracy of frequencies is set up only by the 
10 MHz standard oscillator, frequencies can be read ac- 
curately up to 100 Hz order by calibrating the oscillator 
with WWYV. 

The green indication on the dial assures many hours of 
fatigueless operation. 


8. 
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D.H. (Display Hold) SWITCH 
By pressing the D.H switch, the frequency read on the 
digital remains on, thus serving as a memory system. 


. Rigid Structure and Easy Operation 


The transceiver is built with a die casting front panel 
and a rigid chassis, providing outstanding mechanical 
stability for mobile operation. All the operating parts 
such as control knobs and dials are designed and arran- 
ged according to human engineering technology to en- 
sure maximum case of operation. 


Monitor Circuit 


The monitor circuit allows you to hear your own voice 
during transmission, which is normally impossible with 
conventional transceivers. This is very useful when 
checking the modulation condition or adjusting the RF 
processor. 


Selector Switch for SSB/CW Receive 
Frequency Response 


During CW reception the audio frequency response is 
automatically narrowed to improve the clarity of sound. 


Build-in Fixed Channel Circuits with RIT 
(crystals are optional) 


The fixed channel circuits with RIT permit the use with 
the built-in VFO for more enjoyable operation. 


Transverter Connector 


Transverter TV-502 (2m) can be connected for ready 
operation. Changeover to HF or VHF is accomplished 
automatically with the power switch of the transverter. 


Built-in AC Power Supply, and DC Operation with 
Optional DC-DC Converter 


DC-DC Converter DS-1A (option) can be attached to 
the transceiver for mobile operation. 


Wide Variety of Auxiliary Circuits 
and Devices 


The transceiver is completed with a noise blanker 
circuit, VOX circuit, side tone circuit, marker circuit, 
built-in speaker, 3-position AGC switch, heater switch, 
IF OUT terminal and linear terminal. 

The following devices are available as optional extra: 
Remote VFO (VFO-820), CW Filter (YG-88C), Digital 
Display (DG-1), Transverter (TV-502), Microphone 
(MC-50), Low Pass Filter (LF-30A). 
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TS-820S SPECIFICATION 
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- 


PUL 
STIS UST 


FREQUENCY RANGEV)2.2e ee 160 meter band — 1.80 to 2.00 MHz 
80 meter band — 3.50 to 4.00 MHz 
40 meter band — 7.00 to 7.30 MHz 
20 meter band — 14.00 to 14.35 MHz 
15 meter band — 21.00 to 21.45 MHz 
10 meter band — 28.00 to 28.50 MHz (A) 
10 meter band — 28.50 to 29.00 MHz (B) 
10 meter band — 29.00 to 29.50 MHz (C) 
10 meter band — 29.50 to 29.70 MHz (D) 

WWYV — 15.0 MHz (receive only) 


MOD E525. ..scsacest eee ee ms Season USB, LSB, or CW, FSK 


120/220 VAC, 50/60 Hz 13.8V DC operation 


TS-820S TS-820 TS-820S TS-820 
) 


57 watts (heaters on) , 45 watts (heaters on) 6A (heaters on) 5A (heaters on) 


Receive 38 watts (heaters off) 26 watts (heaters off) 1.4A (heaters off) 0.6A (heaters off) 


AIS WANS rasss2005 alas si these MVGAR EA saancdateencadine-aitits AGA. recite 
(maximum) (maximum) “(Maximum) 


>] Transmit 


..1.20/220, VAC.,.80/60, Hz, OPEFAMION Joss site uret A BN OG OPQCANON. ssrrccnessoesnnd -ptsteoonnnsses sp 
200 watts PEP for SSB operation 120 watts PEP for SSB operation 


160 watts DC for CW operation 20 watts DC for CW operation 
100 Watts for FSK operation” zit 260 Watts for FSK operation 
AUDIO INPUT IMPEDANCE................... 50 k ohms Mbiqhimpede cals 720 Me 
AUDIO OUTPUT IMPEDANCE............... 4 to 16-ohms(speakef orheadphones) liz : 
- AUDIO OUTPUTReee. OP itty ete More than Te 5 Watts (with t less thar 70% distortion) into an 8 ohm load. 
5G MHz (A! 
RFE OUTPUTIMPEDANGE, .n0.403. cee 50.~ 75, ohms f--—- 2850 i 29.00 Miz (B) 
FREQUENCYJSTABIENMING seers ee. Within 100 Hz ieee ing 30 mintfedperibd after warmup 
Within 4" KHz during’ tthe’ first’hourP after 1°minute of warmup 
AUDIO FREQUENCY RESPONSE .......... 400 to 2600 Hz, within Ee hc ey 
CARRIER > ESSION Pe Oe Se a. Carrier better than 40 db down from the output signal 
SIDEBAND a) PPR ESSION sates Ae Aa Pai Unwanted sideband is better than 50 db down from the-output signal = | 
IMAGE-RATIO#i 4 at. 2 cae eee Image frequency better. than 60..db down from the output signal’. 2” 
HARMONIC RADIATION? ee... Better’ than 40 db down from output signal” bi 
SPU RIQUS, RADIATION Rae, c's HORE. Better than 60 db. down from output Signal- (without. “harmonic radiation) 
IF RESECTION 23-3 PAR AT DA oy IF eeuisncya is 80. db or more down from output signa =e ae 
RECELVER SEN SUTAMITY 5.52.5, crsvarngeanct 0.25 WV S+N/N 10 db or more 9 ahaa 4 
Seba ay Siegen» PONT 2), VAI SSB: 2.4-kHz bandwidth (6 db: nae 
rh 4.4 kHz bahdwidth (—60 db down) 
11 QUTP UT INP EDARIDE CW! 6. 0°7 O.5 kHz Bandwidth "@2'6db down) 
CG OUT © 18 kHz bandwidth :(+5 6O0'dbitdown);)) oro an 8 eh 4 
* (with optional CW filter installed) 
TUBE AND D SEMICONDUCTOR in MON | pre 
COMPLEMENT ~~ Tubes 
y AGAS TS 
FETS 
‘Transistors 
Diodes 
DIMENSIONS) Oye Gx 2 Rec. 13.2"-wide- x 5.9"high:!%:; 13:2" deépdovertromatine muntpur siare : 
WEIGH FA t105t.cc...beee ee ee 37.4)Ibs. 1 60.b Adwa ftom, Re Baibur signat 


DO RUDD Ne ee 


This manual has been written basically for use of model TS-820S. The 
difference between models TS-820S and TS-820 is that model TS-820S has 
digital display built-in as against model TS-820 has no digital display built-in. 
Accordingly, if you have purchased model TS-820, you may skip over the 


Passages concerning digital display. 


=a 


CONTENTS 
TS-820S SE EMLPI CATIONS (eons. okegs.cc.. cs. 3 4.11 Transmitter Tuning 
SECTION £> FEATURES 00.00)s...csceccotstecccc...... 4 poe 228 Operation 
4.13. CW Operation 
SECTION 2 IN STALEATION cee cee 5 4.14 Operation with a Linear Amplifier 
2.1 Unpacking 4.15 Fixed Frequency Operation 
2.2 Operation Location 4.16 Internal Cross Channel Operation 
2.3 Power Connections 4.17 Mobile Operation 
2.4 Antenna ; 4.18 DX Operation (Use of Processor) 
2.5 Microphone 4.19 RTTY Operation 
2.6 Key 4.20 SSTV (Slow Scan TV) Operation 
207 External Speaker and Headphone 4.21. Operation with a Phone Patch 
2.8. RTTY (FSK) 4.22 Use of Monitor Switch 
2.9 Ground 4.23 Novice Operation 
SECTION 3 OPERATING CONTROLS................:. 9 TS-820 BLOCK DIAGRAM tits S cnin se oan 0k) Ne 24 
3.1 Front Panel! Controls SECTION 5 CIRCUIT DESCRIPTION... cscs. 25 
3.2 Rear Panel Controls 3) | Block Diagram 
SECTION 4 OPERATING INSTRUCTIONS... 16 5.2 Board and Unit 
4.1 Preliminary Procedure 5.3 Final Stage Power Amplifier 
4.2 Receiver Tuning SECTION 6 MAINTENANCE AND ALIGNMENT. 33 
4.3. Reading the Operating Frequency 6.1 General Information 
4.4 Calibrating the Frequencies 6.2 Accessories 
4.5 RF GAIN 6.3 Adjustment of Receiver Section 
4.6 RF ATT 6.4 Adjustment of Transmitter Section 
eae a: SECTION 7 TROUBLESHOOTING vivsssssssssess... heea0 
4.8 IF Shift 
49 Noise Blanker TOP and BOTTOM VIEW OF THE ese Aha daade nes 42 
4.10 AGC (Automatic Gain Control) SEHEMATIODIAGHAM Io .c cee le 43 
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